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CHAPTER I 
INTRODUCTION: JUSTIFIO,A.TION. OF THE STUDY 
The appearance of Sputnik I has brough~ forward a number of facts 
wh ch have been common knowledge to employment recruiters in Science and 
Ma~hematics, very disturbing facts to both ~he classroom teacher and the 
aJlnist;~tor alike. Prior to the Sputniks~ the daily press, and to ce.r-
taJn extent weeklies including college newspapers have maintained a 
cJfirac,' o:f silence on the subject o:f mathematics. Some papers would 
I 
be hard put to cull from their pages at least six feature articles, in-
ch1bng editorials and book reviews in which mathematics had been given 
som~ treatment in any single year. Mathematics however, gets honourable 
mention in the advertisement pages of most newspapers. These come from 
thelj above mentioned employment recruiters who want to seeure the services 
of ~athematicians for industry. This set of contrasting information con-
' 
sti~utes fact number one. 
,j Teachers and educators have gone to a great extent devising new 
met~ods and techniques in classroom instruction in the hope that such 
dev~ces would kindle the ingenuity of the student to worthwhile effort 
II 
at mastering the subject. We stress worthwhile effort, since training 
without regard to qual! ty is not included in the aims of teachers of'' 
mat ematics. 11 Be it therefore resolved" and we quote n ••••• that 
the National Council use every means at its disposal to encourage stu~ 
den s to study mathematics as long as they are able to profit from it, 
realizing that quantity production without adequate quality will aggra-
Basion University 
'School of Education 
Library 
vat, rather than ameliorate the situation(l)~ A stiffening of teacher 
cer,ification requirements, rewriting of textbooks in algebra, geometry, 
trigonometry etc. in such a way as to bridge the gulf of traditional 
septateness in these subjects(Z) have been undertaken by teo.chers and 
professional associations. In recent years a great demand for mathema-
tic ans in industry has been created by technological advance. So rapid 
has been this advance that some mathematics teachers are not even aware 
of rhe existence of some of the newer areas of application. To ac~aint 
better teachers and pupils of these opportunities a professional body, 
the Division of Mathematics of the National Research Council is current-
ly dertaking a project of Mathematical Profiles, something in the New 
YorLer sense of real live mathematicians(3). Mathematicians all along 
bef~re and after the sputniks, have been aware of the nature of the pro-
blem, and had gone about it in a realistic way. This, then is our fact 
number two. 
With the sputniks have come a change of heart. La,ymen and leaders 
in·uhe community regard mathematics and science teaching as instrument 
of national policy, to be utilized for creation of hugh national surplus 
of ~onsumer goods, and maintenance of general high standard of living as 
welL as creation of advanced~ilitary installations, and scientific ad-
vance for propaganda purposes. 
(l)~National Council of Teachers of Mathematics, 11Resolutions on Mathe-
mat cs11 1 The :Bulletin of The National Association of Secondary School 
Pri'cipals 41 (Oct. 1957) 89 
(2~A case of such a rewriting is the one undertaken by The Committee on 
S ool Mathematics of the University of illinois, Uba.na, Illinois 
(3) A.S., Householder, "Mathematical Profilesff, The :Bulletin of the Nation-
al ~ssociation of Secondary School Principals 41 (Dec. 1957) 122 
2 
il 
II 
Some newspapers devote columns upon columns to news about mathema-
t·cs. There are sometimes complete reports of what teachers are doing 
ir the communities to interest students in the study of mathematics and 
<g_t: ite frequently examples of good teaching are mentioned. Life magazine 
undertook special photo essays on how science and maths teachers work 
and live in its issues of March 1958. There is a great awakening of 
interest in mathematics everywhere. Industry which stands to benefit by 
a tavourable balance in mathematics demand and supply phenomenum is 
wolr-king hand in hand with responsible groups to see that this enthusiasm 
is correctly directed. This, then is our fact number three. 
We are caught up in an era of enthusiasm for the subject. Every-
th·ng points to the fact that something at last is going to be done to 
:I 
'I 
aupment the work already undertaken by the professional bodies mentioned 
injconnection with fact number two. Industry is providing in-service 
tr[ining of te~chers of mathematics in their workshops during the summer 
moJths, special scholarships to train teachers for better teaching, 
sp,cial workshops, for teachers, publicatio~ of inexpensive science and 
maqhematics books, contests among high school students in the area of 
ma~hematics and science. We are doing everything possible, to get a 
prJ.portionately larger share of capable students interested in the sub-
1\ 
je t. Yet we feel we are not doing ~uite enough. We have not, because 
we are too much in a hurry, asked a pupil 11 are you interested in learn-
in1 the subject? 11 It is possible for a person to be bright and intelli-
ge t and yet not just interested, and this may be the case with students. 
Such facts spurred us on to investigate the relationship between a 
pu ils 1 attitude and the election of the subject. By attitude we mean 
3 
' 
the sum of all behavior overt and covert with respect to a given object. 
Wit~ regard to mathematics we believe it is possible to ascertain a pupilsl 
att~tude by exposing him to certain verbal statements and then observing 
his overt responses to them. 
A student 1 s enrollment data are always available in the ad.ministra.-
tion offices of his school, or conveniently ask the student about his 
enrollment data. These then are the raw materials from which this study 
wil~ be built, in the hope that ±t will point the way to more effective 
uti ization of the present enthusiasm. 
4 
CHAPTER II 
THE PURPOSE, SCOPE AND PLA.N OF T1IE STUDY 
Pu!jpose and Scope.- The primary purpose of this study is to discover the 
.relltionship between pupils' group attitude towards mathematics and elec-
tion of the subject. The secondary objectives are to (a) construct a 
test instrument for measuring certain aspects of motivation for use with 
re~ard to the primary purpose and (b) to determi11e the extent to which 
findings concerning relationships between attitude and election can be 
uti~zed for counselling, individual or group, and what responsible action 
may'be taken by the community for evolution of desirable attitudes. The 
study as a whole is expected to indicate to educator~, especially teachers 
of bathematics, what students think about the subject, and how it com-
par~s with other school subjects in attracting the attention of the stu-
den~. A basis for selection and presentation of general motivational 
matver and wise counselling will be the major contribution to education 
by this study. 
The problem involves, first, construction of a test instrument. At 
present there are no instruments available on the market for measuring 
att tudes towards mathematics. However, there are several attempts being 
mall to develop certain instruments which are reported in periodicals 
suer as The Mathematics Teacher or The Arithmetic Teacher. Sawin(l) 
•••r• to have made the first attempt at development of such an instrument 
(1)~. I. Sawin, "Motivation in Mathematics: Its Theoretical :Basis, 
Mea ement and Relationship with Other Factors 11 , The Mathematics 
Tea her 44 (Nov. 1951) 471-478 · 
5 
in connection with his doctorial studies at Chicago University in 1950. 
Ho~ever, the report does not indicate how such an instrument may be used 
to study election of mathematics. Moreover, the instrument has not been 
released for general use. There is another instrument reported by Malone 
ancl Freel(l). This also has two handicaps: non-availability, and a 
fuoodament~l assumption underlying the construction of the instrument(2), 
by the use of the Likert· techniq_ue. A full critic ism of this techniq_ue 
apJ:ears in the appendix of this study(3). The most recent instrument 
is one by Norton and Poffenberger(4). Their instrument is not a pre-
dictor of election and like the Sawin instrument is not available for 
gei: eral use. 
The second component of the problem is that which is usually asso-
cisted with tests and measurements in attitudes. Fortunately there is a 
wealth of literature on attitude measurements, the construction of scales, 
san:pling, norms and all relevant matter. We shall draw heavily on 
Ren:mers(5), Edwards( 6) and Thurstone(?) on this aspect of the :problem. 
I . 
(1)1 William H. Malone and Eugene I. Freel, 11A Preliminary Study of the 
Gro.~:p Attitude of Junior and Senior High School Students Towards Mathe-
ma.t ics 11 , Journal of Educational Reses.rch 42 (April 1954) 599-608 
(Z) That attitudes are normally distributed 
(3) See Ps.ge 
(4) D.A. Norton and Thomas Poffenberger, "Factors Determining Attitudes 
To'l\1¥"ds Mathematics and Arithmet.ics
11
, The Arithmetic Teacher 3 
(Ap,ril 1956) 113-116 · (5~ H.H. Remmers, ~traduction to Opinio~ and Attitude Measurement 
Nej York: Rapper and :Brothers 1953 
( 6) Allen L. Edwards and Franklin P. Kilpatrick, 11A Techniqu.e for Oon-
stiuction of Attitude Scales", Journal of Apulied Psychology Vol. 32 
(A"ogu.st 1948) 374-384 
(?) L.L. Thurstone and E.J. Chave, The MeasUrement of Attitudes Chicago: 
ThE University of Chicago Press, September 1929 
6 
The third component of the problem is the delineation of trends in 
enr>llment in mathematics in the general High School population into two 
setr, one in which the stqdents are required to take as a condition of 
school attendance and that which the student chooses to take on his own 
I accord, in other words, to use familiar words required and elected I " -
courses. This is not a ~rivial problem.. Some required courses are ac-
1 
tually elected courses es~ecially when we think in terms of college and 
nontcollege groups. When a pupil elects to go t~ college he automati-
cally elects to take all courses required of all college groups. In this 
stu.l~ we place all college preparatory students in a semi-elective sta~s(l}. 
Suryey of Literature.--As it has already been indicated, the literature I . 
of attitude studies in general is a bulky one. Study of attitudes orig-
ina~ed with business, especially the industrial part of it in Industrial 
Reljtions in the 1900's. During the 194o•s studies spread to a search 
of methods to deal with clinical eases like delinquency, break up of 
I " 
soc~al institutions and organizations in social contexts. As a result 
of r··e studies cmmselling services have been ac"dorded fall recogni-
tion· in ·industry, marriage and family li:f.e and juvenile courts. Suc-
ceslee encountered in these areas have been widespread. Even school 
admlnistrators have borrowed or are borrowing from business and other 
soc al institutions, some of the new techniques of handling human re-
,lat ons in the schools(Z). In general school. situations, opinion and 
(1) See Page 21 
(2) The above is a synopsis of the article b'y .Tames D. Laurits, "Notes 
on Personnel Attitude Studies!!, Educational Administration and Super-
vis!on 37 (May l95l) 25?-2?6 
7 
at itude studies have resulted in increased ncommu.nication avenues 11 
be ween administrators and the rest of the school population; pupils 
anl teachers; and the school and the community(l). In this respect 
atiitude studies have provided an important ingredient to education 
si ce effective communications are the cornerstone of teaching and 
1 I . earn~ng. 
Attitude studies in mathematics are fairly recent. Up to the time. 
of writing we have uncovered only three attempts at this problem. 
Sa in(Z) found that there is a positive correlation between motivation 
to mathematics and 
(a) Algebra ability 
(b) General mental ability 
(c) Geometric aptitude 
(d) Maladjustment in a student on total adjustment scores of the 
California Test of Personal! ty illd~cates a slight probability 
that the student will develop unfavorable attitudes rather than 
favorable attitudes towards mathematics. 
Two researchers, William Malone and EUgene L. Freel measured the 
opinions of students about mathematics in twelve junior and senior high 
scfools in Massachusetts, Connecticut and Vermont using e modified 
L1ert Method(}) together with the services of e jury consisting of 
(1) Culled from H.H. Remmers, Introduction to Opinion and Attitude 
Me~surement P. 396 
(zJ E.I. Sa..,Tin, 11Motivation in Mathematics: Its Theoretical :Ba,sis, 
Me~surement and Relationship with Other Factors11 , The Mathematics 
Teacher 44 (November 1951) 475-4·76 
(Jj See Ea:g:e~··.'69~P. ~:"'"-z;:. ~i;Jt . 
8 
I) 
juniors and seniors in a teachers college and f?und that: 
(1) Students' attitudes are affectively charged in relation to the 
practical value of mathematics. 
(2) Students• attitudes are affectively charged in relation to the 
learning environment as socially conditioned. 
(3) Students• attitudes are in agreement with respect to a more 
thorough presentation of the subject. 
(4) There is no change in attitude from grade to grad.e(l). 
The third and last group of researchers 1 Thomas Poffenberger and 
Do ald A. Norton used quite a different method to determine attitudes 
of students towards arithmetic and-mathematics. They used the interview 
and free write-up method of opinion measUrement. This is the method 
. geterally used in public opinion pools, political campaigns :forecasting 
ant market research. In this case th~ researchers used a sample of six-
teeF freshmen enrolled. in summer classes in mathematics at the Univer-
si 1~ of California at Iavis in order to study previous influences to 
whLh the students had been exposed with regard to mathematics. They 
fold that: 
(1) Parents determine the initial attitudes of their children 
towards arithmetic and influence their attitudes towards all 
mathematics. 
(2) Parents 1 expectations of their children1 s performance and 
encouragement they give in regard to the study of arithmetic 
and mathematics affect children's achievement in these areas. 
(1) Malone and Freel, "A Preliminary Study of the Group Attitudes of 
Jrlior and Senior High School Students Towards Mathematicsn, Journal 
of!Educational Research 47 (April 1954) 60? 
9 
I 
II 
(3) Arithmetic and mathematics teachers can have strong positive 
or negative effect upon students' attitudes and achievement 
in these areas(l). 
Evln with such a small sample it is interesting to note that th~ir 
fiadings correlate significantly with views of Remmers( 2), and many 
::ii1:rp::::::::i::0i:0::: ::·::1·:.::::::-:.:::.::t::::::~ur:•.:a:t::_ 
tu e studies towards mathematics. A fuller appraisal of the literature 
on general attitude studies is included in the appendix of this study(3). 
The Instrument for the Study 
Jow Constru.c ted 
A number of authoritative books and pronouncements in the theory of 
le~rning, choice and attitude formation were consulted. Examples of such 
bo·ks and pronouncements are Euros(4), Burton(5), Harris(6), ·Johnson(?), 
I . 
(l~l Poffenberger and Norton, 11 Factors Determining Attitudes Towards 
Ad!thmetic and Mathematics 11 , The .Arithmetic .Teacher 3 No. 3 (April 1956) 
11~ 
(2j Remmers, Introduction to Opinion and Attitude Measurement P. 171-172 
I (31 See Page 57 
(4). Oscar K. Euros, Mental Measurement Yearbook, (New Brunswick: Rutgers 
UnfversityPress 1940) 
I (51 William H. Burton, The Nature and Direction of Learning, (New York: 
D.IA:ppleton and Company 1929) 
(61 Dale B. Harris, 11How Children Learn Interests, Motives and Attitudes 11 , 
49~h Yearbook, National Society for the Study of Education Part I 
(university of Chicago Press 1950) 
( ?J. D.A. Johnson, 11Attitudes in Mathematics: Olassroom 11 , School Science 
and Mathematics Vol. 57 (February 1957) : 
10 
., 
• 
Malone and Freel(l), Norton( 2), RemmersC3), Thurstone and Ohave(4). A 
lilt of attitude indicators was compiled9 Frequently mentioned by Buros, 
Bulton, Harris, Remmers and Thurstone are interest, achievement and 
satisfaction in dealing with the attitude o.bject. A second potent factor 
is that of background and association with persons who have definite 
strong feelings about the attitude object in hand. After a thorou~ I -. . 
searching it was evident that the following· will form a fair indicator 
of attitude towards any object. 
(a) Identification - positive and. negative of persons with the 
object. 
(b) Desired and undesired activities with regards to the object. 
(c) Interest; manifested in the expenditure of time and effort. 
(a) Earliest recollections 
(e) Effective and ineffective excitementsC5) 
(f) Feelings of adequacy and inadequacy( 6) 
(l)j William H. Malone and E.L. Freel, fiPreliminary Study of the Group 
At~itude of Junior and Senior High School Students Towards Mathematics", 
Jotiz.nal of Educational Research Vol. 4 (April 19.54) 
(2)1 D.A. Norton and Thomas Poffenberger, ttFactors Determining Attitudes 
Towards Arithmetic and Mathematicsn, The Arithmetic Teacher 3 (April 1956) 
(3) H. H. Remmers, Introduction to Opinion and Attitude Measurement 
(4) L.L. Thurstone and E.J. Obave, The Measurement of Attitude, (The 
University o£ Chicago Press; Septembe~ 1929) 
(5) Oscar K. Bures, Mental Measurement Yearbook 1953, 11 Wishes and Fears 
Inventory«, P. 101 
(6) D.A. Johnson, nAttitudes in Mathematics Classroom" 
11 
(g) Expectation from subjects, his peers, and superiors on the 
object. 
(h) Rank order of object in subject 1 s mind in relation to the total 
class of objects from which the particular object is taken. 
This needs a little more elaboration, since it is the basis of 
all choice. No one likes criminals, but still there are some 
criminals who may get off more lightly than others, according 
to the gravity of their offense. The gravity here refers to the 
rank order of that particular crime in the universe of crimes. 
If an object has acquired a reputation, either good or bad, 
such an object tends to be chosen or rejected more readily 
whenever offered for choice. 
These attitude indicators fall readily into three main groups which 
are I not necessa,rily independent of each other, but will serve our pur-
pose in research: 
II 
A. Attitudes which are based mainly on the Stimulus-Response 
principles. 
i E. Attitudes which are based mainly on faulty information. 
C. ·Attitudes a's~e~ression of relative choice. 
Wit~ categories A and Bin mind a test format was chosen. The most 
lik~ly test format for this purpose is the one devised by Likert(l) 
wit modification to take account of Guttman's(Z) concept of reproduc-
(1) I R. Likert, "A. Technique for the Measurement of Attitudes 11 , A.rchieves 
of Psychology No. 140, (1932) 1-55 
(2) I Louis Guttman, 11Basis for Scaling Q;u.ali ta.tive Data.11 , .American 
Sociological Review 9 (1944) 139-150 · 
12 
ti1ility as expounded by Edwards and Kilpatrick(l)*. The direct Likert 
method makes the assumption of the normality of attitudes which the 
prE sent writer does not necessarily accept(Z) o Ho;.1ever, his method of 
sunanation as assumed in the five response categories confori!ls 'tJith the 
coiicept of unidimensionality and measurability of attitudes that each 
item attain or conform to some index of reproducibility, which states 
th~ t 11if a. single quantitative score is to represent, without ambiquity, 
the behavior of a.n individual on a group of i terns, then it is possible, 
This concept is very important in attitude measurement especially 
th t part of the literature that relates to scoring, scaling and vali-
da ion of the instrument. We shall come back to this concept when 
sc~ling is discussed. A subjection of the items to tests of reproduci-
bi]ity and internal consistency, using the Phi Coefficient and the 
Ch Square would then furnish a somewhat valid and reliable instrument. 
Items that will elucidate adequately the attitude component 0 are 
no easily amendable to treatment with the Likert Method. Thus another 
fo mat was necessary for this type of instrument, and a variation on 
th] yes or no format was used. Moreover, when seeking to find out what 
po ition the attitude object maintains in the minds of the subjects a 
fojced choice of items seems to be the natural recourse. Items 10 thru 
12 utilize this technique which is precisely the same used by 
(l)j Allen L. Edwards and Franklin P. Kilpatrick, 11 Scale Analysis and 
thE} Measurement of Social Attitudes 11 , Psychometrika, Vol. 13, No. 12 
(JUne 1948) 99-114 i 
*SJe also Appendix, Page 60 of this study : 
(21 We give reasons for non-acceptance of this method in the Appendix, 
Page 59 
13 
e. 
Le narQ V. Gordon(l) in his Personal Profile. 
Items utilizing th~ Psychological principles (a) to (h)( 2) were 
constructed using the formats mentioned above. to measure attitudes of 
pebple towards Mathematics. 
The instrument was subjected to the following people for criticism: 
1. Dr. &len Wilcox, Department of Communications, Boston University 
J~ior College who gives graduate courses in tests and measurement for 
cr, ticism on: 
(a) Criteria for choosing items, formats, etc. 
(b) Directions anQ instructfo,ns on the instruments 
(c) Language, illogical constructs and fallacies 
(d) Clarity of construction of item situations and the response 
categories 
2. Three high school students in Grades 9, 11 and l2 to find out how 
it works out with them in the areas of Language and Psychological 
si tua.tions in ,.,hich the items are rooted. We eliminated or modi-· 
fied all items which were found to be: 
(a) Ambiguous, obscure, or puzzling 
(b) Fa.ctua.l or can be interpreted as such 
(c) Contains a word or words not common to the vocabulary of high 
school students 
The instrument was administered to a, sample of 100 students at 
At[lileboro High School on March 6th, 1958. This grou;p forms the trial 
(lD Leonard V •. Gordon, &ordon Personal Profile, (New York Yonke;s-on-
Hu~son: The World Book Company 1953) 
(2D See Page 11 
14 
or Test grou:p. A :further revision was undertaken by rejecting: 
1. All it~s which did not discriminate ef:fectively or which. were 
likely to be endorsed by everyone or by no one, or endorsed by 
two individuals with opposed attitude~. The Phi Coefficient and 
the Chi Square were employed for this purpose: 
x2 = N2 = N (Pa - Pl)2 
4 pq given•by Guilfora(l) i. 
Where N = total number of persons who take the test 
Pu = the ratio o:f those who· endorse this item in the upper 25% over 
all those who mark it 
· Pl = the ratio o:f those who endorse this item in the lower 25% over 
all those who endorse it 
P F= No. of those who mark the same item and score in the upper 5o% ~ No. of those who mark the same item and score in the lower 5CJ% Q,, 
Th ~s in x2 with one degree of freedom and we chose arbitrarily a level 
ofll significance at .05 which conforms with usual procedures in statistics. 
I 
2. • Reject i t:ems or categories which do not satisfy the criterion of 
reproducibility as described on page 60. 
(a) Assign weights to each response category 1- 5 or 6 for items 
1 to u<2). 
(b) Sum up all weight for each individual acc.ording to his endorse-
ment and that forms his score. 
(1 J.P. Guilford, "The Phi Coefficient and the Chi Square as Indices 
of Item Valid! ty11 , Psychometrika 6 (1941) ll-19 
(2 See Weight Chart for items on the Q,uestionnaire page 20 
15 
I) 
(c) Tabulate the response categories to each item as in the table 
for each subject according to his rank order determined by 
his total score. Establish(l) a cutting point, that position 
in the rank order of subjects where the most frequent cate-
gory of responses shifts to the next one for each item. Be-
tween two cutting points all responses would fall in the same 
category if the scale had perfect reproducibility~ An error 
of reproducibility may then be calculated for each item. The 
rejection or retention of any item or category of respones 
then depends on the size of this error(2). Actually an in-
I 
spection of the items and their response categories is all 
that is needed to estimate this error. In this study for 
_example we had a question which ran like this: 
~ 
Imagine yourself i~ this situation: Your younger brother in the 
6th grade wants you to help him with his fractions and to check 
his work in this topic. Would you be interested in helping him? 
.A. Yes 
B~ Uncertain, but probably yes 
C. Uncertain, but probably no 
D. No, I wouldn 1 t want to be bothered with fractions 
E. Yes, although I do not know fractions too well myself 
Seventy out of a total of 80 students who formed the trial gro~p 
anfwered this question in category A. A lot of lower scorers as well 
( 1 See Page 61 
(2 The theory is given in some detail in the Appendix, Page 60 
16 
as high sc.orers must have answered this question in the same category. 
If we assign 5 to A, 4 to ~~ 3 to C, -1 to D and 1 to E it is evident 
that, a score of 5 points on this item for lower scores would increase 
thl error of reproducibility for all low scores. So we threw out the I . 
out the scores ran 57 in category qu~stion. In another~.which we threw 
A, 16 in category ~ out of 80 students. Here is the question: 
If you scored a low grade in an Algebra. test would you be interested 
in getting the teacher to show you your mistake? 
Th~ students were to answer in the same categories as the above question 
exlept that D and E were altered to read: 
D. No, the teacher would reteach it anyway 
E. No 
~Jstions of this nature were questions on which most students on the 
Ill tr~al group were agreed. In this study we are mostly concerned with th~ variation in attitude from person to person and stable in dicators 
as1above although interesting will not help us to track do~rn the 
I 
va.Jiable. 
[: 
General Statement on Scoring. __ In setting questions for thisstudy we 
:I ma~e mention of psychological principles displayed on page ll • We 
I . 
ar~ going. to be governed by these principles in the assignment of weights 
to each item or response category on the attitude instrument. We want 
to indicate a favourable attitude by a high score and an unfavourable 
at itQde by a low score. Therefore before assignment of weights to each 
it~m, we will ask the following questions: if someone endorses this 
statemtnt or answers yes or near yes to any question on the instrument 
dobs he: 
17 
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(a) identify himself with mathematics, or show interest in the 
subject by spending time and effort. on it? 
(b) have pleasant recollections on his contact with the'subject 
or persons connected with it. 
(c) feel that he is adequate to cope with the complexities of 
mathematics 
(d) if he is forced to choose among competing subjects or persons 
would he choose mathematics rather than any other subjects or 
persons? 
(e) feel that mathematicians are race apart from all other persons, 
and that they can be identified on first ac(i'uaintance by the 
way they look? 
(f) if he has any insight to the relations among certain mathema-
tical topics~ is he governed by this insight in his choices 
' I 
assuming that any deviation from lise of insight is an ex-
pression of opinion? 
(g) does he find ms.thematics useful and worthwhile studying? 
It9m No. 2, 4, 5, 6, and 9 deal with the identification aspect especial-
ly expenditure of time and effort. 
Item J. Wey may papers be torn? Papers may be torn because of guilty 
r feelings of failure at proper application to a course of study or be-
ca se of general lack of patience to preserve anything. If papers are 
no torn up, they may be preserved for display or for· fUture reference 
an~ study. Those who tear it up for guilty feelings need counselling 
on proper study habit. Those students who preserve their papers for 
fu~ure reference need a good teacher and materials with which to work, 
bu those who preserve £or show are simply awed by the subjects so that 
the 
ma hematics papers. 
Those items that purport to measure whether or not a student 
identifies himself with mathematics a~e No. 3, lOc, a, g, lla, b, c 
ani d. Items which purport to measure students• opinion as to useful-
nels are of mathematics lOd, e, 12c, d, e. Items on the level of ade-
±y and inadequacy: 6, 7, 8, lOb. Items 011 the level of stereotn>ing 
::r mathematician and his subject: 1, 2, 9, lOa, b, f, llc and all of 
121 From item 10 thru 11 we simply ignore any catego~y that does not deal directly with mathematics and give a score of 2 points to a favour-ab~e response and -2 to an unfavourable response since our primary pur-~ole is measurement of attitude towards mathematics. We used the Seminar ~o lelp decide the relative importe~ce of the categories of item lOh, 
an with this decision we assign the weights as appear on the weight 
taile. It is interesting to. note that the students in the sample follow 
the pattern set by the Seminar on this item(l). On the next page we 
inlert a fUll table of weight charts to the items. 
(1). This is exactly what Remmers says about utilization of a jury to 
ae11ermine a rrulk order of item loading. See footnote page 59 • We 
trlea to avoid a jury as much as possible. . 
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T.AJ3LE NO. WEIGHT CHARTS FOR THE ITEMS 
Item 
* M L No. A l3 0 D .E F No • 
~· 
.. 
1 1 .2 3 4 5 0 10.a 4 -2 2 
2 6 5 4 3 2 -2 b 1 -2 2 
I 3 5 
4 3 2 -2 c 1 2 -2 
4 5 4 3 1 2 a 4 2 -2 
5 5 -4 3 1 2 e 3 2 -2 
6 5 4 3 2 1 0 f 3 -2 2 
7 1 2 3 4 5 0 g 1 2 -2 
1 8 5 2 3 4 1 6 h 1 7 2 
e 9 4 5 3 2 1 h 2 6. 3 
!2. 
h 3 1 8 
We assign -2 points score for h 4 5 4 
I every yes endorsement and 2 points for every no endorse-
ment, because every affinna- ll.a 3 2 -2 tive endorsement indicates a 
stereotyped opinion towards b 3 2 -2 
the mathematician. 
-
c 3 -2 2 
a 3 2 -2 
-
* 
This column indicates 
categories which we may 
consider in the assign-
ment of weights. Cate-
gories not considered 
are assigned zero.: 
e 
A· 
~ 
" 
' 
_.J 
TABLE NO. 2 ENROLLMENT INDEX 
Grades REQ,UIRED ELECTED 
F D C "'R A F D 0 :B A 
12 l 2 3 4 .5 6 7 8 9 10 
ll l 2 3 4 .5 7 8 9 10 ll 
10 l 2 3 4 .5 8 10 12 14 16 
9 l 2 3 4 .5 9 ll 13 15 17 
One point drop for each expected grades 
letter for each index, and two additional 
points for each Required Course if the 
student is in the college preparatory group. 
In order to obtain an indication of enrollment in Mathematics for each 
in)ividual we arbitrarily assign weights to each Mathematics course 
tjen by the person according to the following rules·: 
II 1. Each required course shall carry an equal weight at each 
achievement level(l) regardless of grade placement. An 
achievement level of A. in the 9th grade carries an equal 
weight as its equivalent in the 12th grade. 
2. Each elected course in 
(a) Twelfth grade with an achievement level of F carries a 
weight of 6 and an additional point of l for each sue-
cessive level, with a total of 10 for a level of A.. 
(l) :By achievement level we mean the usual letter grades A., :B, C, 
D, E, F. 
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(b) Eleventh grade with an achievement level of F carries a 
weight of 7 and an additional point of 1 for each sue-
cessive level, with a total of 11 for a level of A. 
(c) Tenth grade with an achievement level ofF carries a 
weight of 8 and an additional point of 2 for each 
successive level, with a total of 16 for a level of A. 
(d) Nineth grade wHh an achievement level of F carries a 
weight of 9 and an additional point of 2 for each 
successive level, with a total of 17 for a level of A. 
Description of Norms and Administration of the Instrument 
I ])escription of the Trial Gro~ 
l On March 6, 1957 we tried out the instrument of 100 high school st dents in Atteboro, Massachusetts. Atteboro is a to1¥n of about 
27J000 people which supports only the high school in which we under-
to1k our studies. The school which also serves the adjoining rural 
arJ~s is a comprehensive three year high school of 700 students char-
~~ 
aclerized by small classes. Normally twenty five per cent of the stu-
dets here go on to college(l) and numbered among its former students 
are! representatives of various professions. The rest of the students 
ar~ not interested in farther studies and the school is designed to 
help them. We saw some of the students in workshops and bookkeeping 
cl~ssrooms. we visited a music classroom, a chemistry class, and saw 
stJaents in the process of repairing an automobile. Out of the 100 
•mfdents who took the trial instrument all except fifteen had taken 
(1) Usually the colleges in Boston 
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at least one elective course in }lfathematics. General and practical 
maphematics are the £avorite elective courses. All students in college 
pr~paratory program are required to take certain college preparatory· 
maphematics, which are also open to the non-college students as elec-
tires. This may count £or so much elective mathematics being taken in 
thr school. 
The main industry of Atteboro used to be jewelry and light manufac-
tured articles, but recently defense plants have been established and a 
wh:>le flock o£ technical people have moved in as late as four years ago. 
It is very probable that the students in this group have had first hand 
ac ~nta..nce or information on the £our types of professional men men-
ti~ned in Item No. 11 of the instrument(!). 
When the instrument was being administered students were asking 
qujstions on certain instructions or directions as to how a particular 
itjm is to be answered. We marked down such questions and changed the 
instrument in order to clear the con£usions. We £ound that page I of 
II ·. . . 
thj former instrument con£used the students. most and had to be re-de-
signed in the form heFein included in this study. This confusion in 
~ ! 
dirrections and instructions caused us to reject certain papers, which 
in~jturn reduced the number of the trial group to eighty students. 
De~cription of the Test Group.-- The test grdup is composed of 115 
II 
st1dents from Natick, 110 students from Littleton. and 90 students from 
. Fr~ nklin High Schools. Each of the towns from which we took our final 
sample is comparable to Atteboro in 
I 
general population make-up except 
(1 Item No. ll is on Appendix II Page 68 
ZJ 
pErhaps as to numbers of people. Of the four towns Natick is the largest 
ax~ Littleton is the smallest. All four towns are fast growing towns 
wilth farming one of the oCClJ±lations of the neighboring rural districts. 
Li~t industry :predominate in the towns themselves. The three schools 
frt which our test sample was drawn are all four year comprehensive 
hi schools, also characterized by up to date equipment for instruction. 
S l:ples were drawn mostly from mathematics classes, but any class would 
halve given quite the same results since all students take at least one 
co~rse in mathematics. In Franklin and Littleton High Schools we drew 
sl:ples from English classrooms, and after careful comparison found that 
th students in these classes were also taking mathematics courses 
djing another period of the school day. However, this raised a :problem 
of what to do with students who took the test in the English classrooms 
whrn they finally appeared in their mathematics classrooms in which the 
te~t was also being given. Thereafter we used mathematics classes as 
th!l base from which to draw our sample. 
On the day we administered the instrument in Franklin High School, 
thrre was a heavy snow storm and classes had to be cancelled and as a 
re ult fourteen students from this school did not complete the test. 
We rejected all :papers which were not completed along with those that 
sh~wed evidence of confusion in instructions. One fellow from Littleton 
Hi1h, (incidentally this was the first school and class from which we 
drtw samples for the test group) pointed out that he did not think any 
:pe son would run a traffic light solely because of his occupation, and 
wru ted to know how he should indicate this opinion on the instrument. 
We are much obl'iged to this student for this timely question. Thereafter 
24 
• 
~-
~­
.li 
l 
elass to indicate n.o ¢pilii0n 
sueh an item blank. The ·s~~~e:r+'PS tb.~re~~re 
~n w'hieh.to eom:p;]:~te the test. ~hey· w,ere al~() as:su-r~.'a ,:the:~ t1iie*~-
ties in seho01. 
'. 
., . .:., 
;:_:. 
~:· . 
used to de'te:mi~e-:::t~eir -:academic -~~,an:_::d_._1;n_._-_. __ g __ . h~'~~.~Jl_ •. •_,;-
' '"' • . • "-'; e. U:i , . ,.< ' • 
In t.l:le •f·ittal .for:in the: ins'trument cari: ::be~ arurrini;s ... 
· · ~ · ·. -_ . ·: :;.< · _, -~-·-r ~~~ 
.• 
.. 
;! 
II 
ii !; 
:• ill! 
If 
-li 
"!"'- • ~i, .. <l, 
•' 
.!'' 
::-:·· 
-~ .. 
CHAPTER III 
BESULT OF THE SURVEY 
We present in this chapter the result of the survey of opinion 
toi!Tards mathema.tics and the enrollment in it. We shall consider the 
st!ldents in the survey or test group individually and theiL in grou,ps. 
In ividual Enrollment Survey.- According to the table on page we 
ha~ hoped to separate the students into two groups, the college and the 
noL-college group in order to study their enrollment. We are disappoint-
ed by the result of this particular hypothesis. Among the 9th grade 
bo{s only 13 out'of 70 students (about 18.5%) indicated that they were 
nor college preparatory students, Were the studente telling the truth 
abtut their intention to go to college? Evidently they were expressing 
a~ope or a desire and not facts, because on another question on the 
s e page of the questionnaire we noticed ~ pattern of response that 
II can be taken as an index of responsible answers we can hope to get from 
tht students. To the question: what grades do you expect to make on 
the mathematics courses you are taking this semester? We got responses 
of lOA's, l8B 1s, JOC 1s, ?D's and 5F 1s(l). The expected grades althougn 
a little inflated around the A1 s and. the B1 s fell into ;b-he general 
pattern of ability in a r,:,.dom sample of any population. Yet we know 
th~t So% of our High School graduates do not go on to college, so that 
se aration into college and non-college group cannot be effected by 
s~ ply asking the 9th grade boy. We have to control the element of 
(1' We counted all A- as A1 s, all B+, B, orB- as B1s etc. 
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ir 
d~sire, if we want to assure ourselves that the separation shall conform 
t11 known percentage of college entrants. Unfortunately we did. not put 
il an item in the questionnaire which will serve for such a check. 
J
l We note also as we· progressed through the grades, the percentage of 
t ~se who hope to go to college drops, but not appreciably to warrant ~J'\ significant change in our opinion tha.t we cannot adequately separate 
t e students into the two groups without controlling the element of de-
s;le or go into extensive tests for achievement, which unfortunately 
I 
does not form part of this study. On the basis of these facts we shall 
deeline to assign enrollment index to students individually. 
In[vidual Opinion Survey._ As before, we shall use the 9th grade boys 
a.s \example. We present here a table of individual scores on the atti-
tu~e instrument for· this group of students and the accompanying comments. 
TA:BLE NO. 3 INDIVIDUA.L OPINION SURVEY FOR 9th GBADE :BOYS 
Pe s. Att. No 
Op. 
11 
2 
3 
4 
5i 
6 
7 
8 
9 
10 
71 1 
74 
69 
63 
62 J 
62 2 
6o 
59 2 
59 1 
58 4 
Pers. Att. No 
Op. 
11 
12 
lJ 
14 
15 
16 
17 
18 
19 
20 
58 1 
57 2 
56 2 
56 1 
56 10 
56 1 
55 1 
55 2 
55 1 
.53 
Pers. Att. No 
Op. 
21 
22 
2J 
24 
25 
26 
27 
28 
29 
JO 
53 
52 
52 
51 4 
51 5 
50 
50 
50 
50 J 
49 2 
Pers. Att .. No 
Op. 
Jl 
J2 
JJ 
J4 
35 
J6 
37 
J8 
39 
40 
49 
49 
49 
48 
48 J 
47 
47 "1 
47 
46 1 
46 
27 
Persons 
43 
44 
45 
I 
j46 
147 I 
48 
I 
19 
!60 
\I '~l 
.. 2 
t ~5 
Attitude 
46 
45 
45 
45 
44 
44 
44 
44 
43 
43 
!J-3 
9-2 
42 
42 
42 
No 
Opinion 
1 
1 
1 
2 
l 
l 
3 
Persons 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
.A.tti tude 
41 
41 
4o 
40 
39 
37 
37 
36 
36 
36 
35 
33 
31 
30 
28 
No 
Opinion 
7 
2 
2 
\ When can we say that two scores are e~al in a,tti tude measurement? 
We ould naturally look for two individuals with the same score points 
and ~~say that such indiviawu• have the same attitudes towo.rds mo.thematics. 
Eut the figures displayed here for the 9th grade boys do not help us 
ans" er this question. We take individuals No. 5 and 6 who score the 
same points ( 62) on the instrument. We find that person No. 5 expressed 
* no opinion on item No. 4 and lOe , while person No. 6 expressed no 
* We count each item of No. 10 and ll twice, once for no opinion under 
most and once for -no opinion under least. 
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The highest possible score on item No. ~·is 5 :Jinion on item No. lOa. 
~a the lowest is 1. If person No. 5 had expressed any opinion on this itr, (granting that the two persons had picked u;p equal. points on their 
re~onses on item No. 10) the scores for the two persons wou1a have 
di fared by at least 1 point. i'fe turn to individuals No •. 13, 14, 15 and 
16 rhose scores are all )6. Person No. 13 expressed no opinion on item 
i 
No.\\ 4 and 7. Person No. 14 expressed none on item 12g, person No. 15 
expTessed no opinion on items 7, lOf, 1lb, lld, 12c, 12d and 12e, while 
per~on No. 16 expressed no opinion on item No. 7• If we look at the 
tab~e of scores we would find groups of persons who obtain the same score 
poilts even though they withheld opinion on different items. Apparently 
thel!e scores cannot be said to represent the same opinion, and hence we 
camot define equality of scores for this survey. Since we cannot de-
finE I equality of scores for two individuals or groups of individuals we 
hesj~ate to define variation in scores. 
I Here we reiterate our purpose and plan of the study. We had set 
I 
out ~o assign two numbers to each person who takes the instrument, one 
numb~r to represent his attitude and the other to represent his enroll-
I 
ment in;:.mathema.tics. We would use these numbers to study what effect a 
variJti~n in attitude has on enrollment in mathematics. This study 
woul] then enable teachers of mathematics and responsible citizens to 
\II deviee methods of individual or group counselling for students. From 
the l~aividual counselling we find. that this study will render no help 
whate\ver. We turn now to group attitude and enrollment. 
~e present in tables 4 thru 25 some characteristic group attitude 
of h~ gh school students towards mathematics. 
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TABLE NO. 4 IT.»f NO. 1 ENDORSEMENTS ACCORDING TO GRADE A..1ID SEX 
Grade 9 Grade 10 Grade 11 Grade 12 Tnta.l 
\ I 
M F T M F T M F T M F T M F T 
4 2 4 0 10 
9 
3 A 1 1 
10 
20 .5 
1 
5 5 
15 
:a 
10 
.5 
6 0 
21 
1 14 3'5 I 
1 4-
1 8 
14-
.5 
c 6 12 0 
27 
2 
29 
56 
13 
12 
6 2 
18 
.5 
11 
D 1.5 11 0 .57 
24-
12 
12 6 
13 
36 26 2.5 6 9'3 
E 
18 
17 9 4-
4-8 8 13 10 3 
3.5 12 23 12 82 
F 
1 0 1 0 
2 
0 
0 0 
0 0 
1 1 0 0 2 
.I ~-I 0 3 1 3 0 0 2 7 9 0 1 2 3 2 
37 
72 
70 
.54-
124-
40 
.5 
167 
128 
29.2 22, 
4-o 17 
32 
77 
1. BEAD TEE PRO:BLEM: DO NOT SOLVE IT BUT .ANSWER THE QJJESTION :BELOW IT: 
Ann, Charles and Joe wish to give their parents a party on the 
occasion of their 18th wedding anniversary. The total cost of 
the party would run about $J2.00. Ann can save $1.30 a week on 
her job, Charles $1 • .50 on his job and Joe $1.20 a week. How 
long would they ha~e to save at these rates before they can give 
the party? When you work at problems of this kind how often do 
you find it difficult to keep your attention on the problem? 
A. Always or about 9 times out of ten 
J3. About three fourths of the time 
C. About half the time 
D. About one fourth of the time 
E. Never - about one time in ten 
F. I have never met a problem such as this 
In drawing any conclusion about this item we consider the three 
categories C, D, and E where most of the endorsements are con-
centrated. Students are in agreement that problems involving 
proportion do hold their attention. Practically there is no 
difference between the sexes nor from grade to grade. 
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TA:Bhll NO. 5 ITEM NO. 2 ENDORSEMENTS AOOORDI1TG TO GRADE AND SEX 
Grade 9 Grade 10 Grade 11 Grade 12 Total 
; I 
M F T M F T M F T M F T M F T 
A 
15 15 
15 
9 
22 
lC 
54 13 4 
30 21 28 lLI 101 I 
15 
10 25 
12 
6 
18 
6 
9 
15 
1 
1 
34 26 
60 2 
c 
11 
13 
11 
24 
10 
4 
1S 
7 
4 
L 
0 20 54 
D 
12 
6 
18 
4 
3 
7 
3 
2 
1 20 
0 
1 
11 
11 
E 
13 
8 
5 
2 
4 
3 
1 
0 
23 
13 
21 7 7 1 
F 
2 
4 
0 
0 3 0 0 0 5 4 
6 0 0 9 
0 
2 Nol 0 0 0 0 2 1 0 1 
Opl "·0 
Hl------!IH--+----+- ,"0 -+---+--+--
Tota.t 
70 54 40 
40 
3 
17 
c 
167 
2_1. 
3 
2. 
I 124 37 77 5 128 3? i 72 
puppose you are given an exercise containing 5 problems in Algebra 
rhich are of the nature of solutions of equations. You turn the 
paper in to the teacher for correction hoping to get all five of 
fhem right, but when the paper is retUrned you find you have only 
~ot 3 right. How often do you go back to read and work over those 
~rou got wrong? 
A. Generally always - about 9 times out of ten 
B. About three fourths of the time 
0. About half of the time 
D. About one fourth of the time 
E. About 1 time in ten 
F. I don't like reading over mathematical problems 
29'1 
l'fe are plea.santly surprised to note tha.t {5 boys and 4 girls have in-
~icated that they do not like reading over mathematics problems. This 
~tam is one which in our opinion would produce from students lfdesir-
~ble" responses and the fact that 79.students have indicated that they 
~ormally do not re-read their papers is significant. We combine no 
pategories below D and find that 103, 60, 54, compare very favourably 
~ith 79. 70% of all students in the sample generally re-read their 
papers in mathematics. 
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T.AJ3LE NO. 6 ITEM NO. 3 ENDORSEMENTS ACCORDING TO GRA.DE .AND SEX 
_ .. Grade 9 Grade 10 Grade 11 • Grade 12 Total 
M F T M F T M F T M .F T M F T 
4 6 3 0 13 
1 2 
8 
2 0 A 
s s 0 
5 18 
15 J3 12 4 2 5 1 
6 
0 
35 
7 42 14 
.19 
19 
0 
10 
7 
17 
7 
1 
8. 
41 
30 711 
• i 
13 9 
32 14 
25 
D 
20 
22 
42 
7 4 
11 
66 
77 
-I 
143 
14 
21 30 
55 35 
E 6 
2 
0 
2 
0 
0 
0 
12 
6 
18 
7 3 
3 3 
10 
0 
0 
0 
0 
0 
0 
0 
·0 
3 
3 
0 0 
3 0 
77 
70 32 
72 22 
II I l!'otal 
II 
4o 17 
5 128 295_ 
4o 
54 124 37 
In a mathematics test, if you just missed a part of a question by 
failure to identify line segments correctly and as a result you 
just about get a passing grade, 
I 
1Would you tear up your paper? 
I 
I 
I 
I 
I 
A. 
]3. 
c. 
D. 
E. 
Yes 
Uncertain, but probably yes 
Uncertain~ but_ probably no 
No 
No, a passing grade is a good grade in Mathematics 
In drawing any conclusion about this item we refer to the meaning we 
'previously attached to it on page ; and also the fact that stu-
dents from our sample have indicated on item No. 2 that they normal-
ly do read papers corrected and returned to them by the teacher in 
mathematics. We combine categories D and E and find that 63.9% of 
all girls in the sample do not tear their paper and consider a 
passing grade worthwhile preserving while 46% of the boys are in-
clined to do so. We note here a variation of opinion between the 
sexes and grade level. Those in the upper grades (11, 12) are more 
likely to preserve their paper. 
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TA:BLE N04 7 ITEM NO. 4 ENDORSEMENTS ACCORDING TO GRADE AND SEX 
... Grade 9 Grade 10 Grade 11 Grade 12 Total 
M F T M F T M F T M F T M F T 
18 2 5 7 4 4 0 l 
6 22 3 0 4 2 10 
6 2 6 3 
12 8 
12 30 10 21 
51 27 
3 
3 7 3 7 
6 10 
16 10 19 lC·., 
;!J •• ', 18 
37 
5 0 0 
3 8 3 
70 
54 
124 
37 
77 
1 
12 
3 
15 
1 
32 
4 
4 
4 
24 
10 4 
10 
0 
31 
0 
l 
17 
72 
: 
0 
1.5 13 
4 
2 
6. 
21 
0 9 
4 
2 
45 50 
2 
·5 
0 7 
0 
167 
5 22 128 
An enterprising young salesman offers a book bonus for·every bicycle 
a person buys from his store. The book selection contains a plane 
geometry book, an algebra book, a·comis book, a dictionary, a set of 
story books, all written by distinguished authors and each item 
priced alike. If you had the money to spare, would you be interest-
ed in buying his bicycle in order to secure the plane geometry? 
A. Yes 
:a. Uncertain, but probably yes 
C. Uncertain, but probably no 
D. No, I already have a good Geometry book and would not need 
another 
E. No. Other items are just as attrs~tive 
We had an unsolicitated "write in11 on this item and will base our 
decision partly on the write in. 11I don 1 t need a bike" occurred 
30 times on papers from girls spread over the grades. The same 
write in occurred on 10 papers from boys in the 9th grade, but none 
from the other grades. All of those who wrote in either skipped 
the item or endorsed category E. This renders the item almost 33% 
invalid and so we will draw no conclusion as to whether or not stu-
dents desire to o'm more books in mathematic.s 
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108 
10 
90 
12 
I 
29.51 
33 
.I 
T.A:BLE NO. 8 ITEM NO. 5 ENIX)RSEMENTS ACCORDING TO GRADE AND SEX 
,,. Grade 9 Grade 10 Grade 11 Grade 12 
M 
11 
16 
J3 
14 
c 
1! 16 
D 
E 
No 
Op. 
9 
4 
II Tot+ 
70 
F T M F 
5 8 3 
19 
10 7 5 
26 
12 
1:3 
5 
26 
8 
10 9 
6 7 15 
1" 
0 
8 0 
10 
54 
124 
T M 
5 
8 
5 
12 
10 
18 
5 
17 
13 
22 
2 
0 
40 
77 
F T M 
4 
3 
9 
'· 
4 
3 
8 
4 
10 
20 
4 
4 
0 
2 
11 
24 
0 
0 
2 
17 
32 
72 
F T 
0 
2 
6 
3 
_7_. 
0 
4 
0 
2 
0 
0 
5 22 
M 
24 
24 
32 
41 
33 
31 
·6 
167 
5. Or would you rather choose the algebra for your bonus? 
A. Yes 
J3. Uncertain, but probably yes 
C. Uncertain, but probably no 
D. No, I already. have a good algebra book and would not 
need another 
E. No. Other items are just as attractive 
·We ref'er to the write in 'on the last item and likewise make no 
decision on this item. 
Total 
F T 
15 
39 
20 
52 
30 71 
23 
32 
53 
8 
14 I 
128 
295 I 
34 
T.A:BL]] NO. 9 ITEM NO. 6 EN:OORSEMENTS ACCORDING TO GRADE AND SEX 
Grade 9 Grade 10 Grade 11 Grade 12 Total 
\ I 
M F T M F T M F T M F T M F 
A 18 14 
20 10 
12 4 
78 
48 
31 17 
31 32 14 
3 
3 
12 10 
14 9 13 10 
23 
0 
38 
33 
26 19 
J 4 1 0 17 22 8 6 c 12 
20 11 7 1 
4 2 1 2 9 
D 6 2 2 0 1() 
10 4 3 2 
2 3 1 0 6 
3 
3 8 4 
1 
1 
10 5 E 1 
12 3 1 1 17 
4 
1 
2 
0 
1 5 3 1 F 15 
1 0 1 0 2 
1 
0 0 
0 
0 0 0 1 0 
3?-
72 
I Total 
I 
40 17 
5 
22' 
167 
128 
40 70 
54 37 
124 77 
6. Sometimes certain things that look difficult to do may 
prove rather easy when sufficient attention is 
given' to them. HowGoften would you attempt to 
simplify this: (.L \ 1i + G, - -i 
• ~) ~- :L 
A. Always or nine times out of ten 
B. Three quarters of the time 
C. Half of the time 
D. One fourth of the time 
E. One time in ten 
F. I have never met such a problem 
Certain to attempt the problem: Boys 72.6% Girls 74.2% 
When we combine categories A, B and C: 2% 
Not qualified to offer an opinion 9th grade only: 12% 
With these figures we conclude that students are not generally 
frightened away by fractions, especially is this true for boys if 
we consider category A only. This is qontrary to popular belief 
T 
126 
71 
39 
19 
16 
22 
2 
295 
that students are frightened by fractions. We display the percentages 
according to grade and sex in support of our assertion. 
' Boys 42.2 42.5 50.0 58.8 
Gi.rls 33.3 40.5 37.5 * 
*·Too few a sample to base 
any conclusion 
35 
I! 
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TA:BLE NO. 10 ITEM NO:. 7 IDTDORSEMENTS ACCORDING TO GRADE AND SEX 
Grade 9 Grade 10 Grade ll Grade lZ Total 
\ I 
M F T M F T M F T M F T F T 
2 2 3 0 7 
A 0 7 l 0 8 
2 9 0 lS 
0 0 1 0 l 
l 
] 0 l 
l 
3 
4 
2 0 
0 2 
c 
4 
1 
0 
0 
8 
4 
"2 2 
2 1 
5 4 3 0 12 
D 
3 
l 
1 
0 6 
0 0 
2 3 
l 1 10 
E 
4 
20 
11 
3 
6o 
41 
17 28 
5 13 
9 '30 14 101 
F 
33 8 
14 
4 
1 
5 
58 50 
108 
6 15 
10 
25 31 64 
24 
1 1 
l 
0 1 
29 
16 
45 I 
0 
0 15 39 4 
I 70 40 40 17 167 Total 54 37 32 5 128 
~"."!"· L¥.--+-r l------L-__._12_4"'-----'----'-· -~·'--· ....1.-7!....!7__._ _ _..___!--..J..: ? 2::.....J..--,--_..__+2_2_: .....c.· _ _J._ _ ___.__2_;;9-=-5--f.'-
7. 
1 
When I am in a church I feel differently from how I feel in s, history 
I classroom or in a music classroom. When some people enter a geometry classroom, they feel quite out of place, sort of leftout of things. 
Row often do you feel out of place on entering a geometry classroom? 
' I 
A. Most of the time - about 9 times out of ten 
B. About three fourths of the time 
c. About half-the time 
D. 
E. 
F. 
About one fourth of the time 
About one time in ten 
I have never had any occasion to find out 
The large number of 9th grade students who indicated no opinion on 
this item may be due to the fact that G-eometry is not a 9th grade 
course for most students. Therefore we will not use their responses 
in drawing any conclusion. Still a large n~ber of students in the 
upper grades have disqualified themselves by endorsing F. We dis-
play the percentages for D ~d E combined and F alone. 
lOth 11th 12th ~ 
D,E 42.9% 66.7% 63.6% 
F 32.5% 19.4% 23.&fo 
I --~ .. 
I ; 
I 37 
e TABLE NO. 11 ITEM NO. 8 EN:OORSEMENTS ACCORDING TO GBADE AND SEX 
I Grade 9 Grade 10 Grade 11 Grade 12 Total 
' \ I I M F T M F T M F T M F T M F T 
29 14- 12 9 64 
A JO 15 13 25 3 
61 125 59 29 12 
5 4 0 0 9 4 ] 1 3 0 0 
6 7 0 0 13 
4 '1 1 1 7 i 0 4 2 4 0 10 
8 3 5 1 17 I 
11 8 6 2 27 
D 5 8 3 0 16 
16 16 9 2 43 
I 
2 0 3 0 5 
I 
E 2 2 3 0 7 
4 2 6 0 12 
4 I 19 13 14 50 ! F 12 7 8 2 29 I 31 20 22 6 79 
I ~· 0 0 4 1 5 0 0 1 0 1 6 
-
0 0 5 1 
fot4 70 40 4o 17 167 54 37 32 5 128 124 77 72 22. 295 
8. Likewise some people expect to be bored by some teacher during the 
day - in Algebra how often do you expect to be bored'? 
A. I never expect to be bored 
]. About three fourths of the time 
c. About half the time 
D. About one fourth of the time 
E. Almost all the tiiiB 
F. I never thought about it 
We draw on the meaning we attached to this item on page 19 • If 
we merge categories A and F together we find that students generally 
are in agreement they do not expect to be bored by their Algebra 
teachers.· What about the subject of algebra itself? Item No. lOb 
will give us some indication of their opinion. 
e 
·II 
II 
TAJ3LE NO. 12 ITEM NO. 9 ENDORSEMENTS ACCOBDINQ. TO GRADE .AND SEX 
Grade 12 Total 
,-
Grade 9. Grade 10 Grade 11 II 
M F T M F T M F T M F T M F T II 
21 11 6 4 42 
A 
30 16 
8 
.14 
2 
6 
24 
66 9 5 
)3 0 
3 
0 
0 
0 
19 
5 24 
5 4 3 11 1 
12 9 
13 
25 
6 
' c 1 7. 
51 
56 
107 
21 12 12 
24 18 
45 30 
D 
35 5 23 10 8 12 9 6 7 1 6 l~--4+---r--~1_9-+---r--T14~~-+--~~19~---r--~--+---r---~5~8-m 
E 3 
2 
1 
19 
16 3 4 
7 7 8 
15 7 10 3 
1 
1 
0 
0 
0 
·1 
4 
1 0 0 
0 3 1 
40 32 
72 22 
128 
17 
5 
167 70 54 
124 
37 
77 
In some kind of informal meeting say such as a bull-session, on 
your school campus a fellow raised the question as to how much 
mathematics (algebra, geometry, arithmetic, etc.) an athlete 
should know. What would be your reaction to this topic? 
A. Definitely would like to know more about the·-to:pic 
:B. I already know much about how much mathematics an athlete 
should know and would like to join in the discussion 
C. Uncertain, but might like to know more about the to:p3:-c 
D. I like athletics, but wouldn't care how much mathematics 
an athlete knows 
1 E. Uncertain, but I wouldn't be bothered with such a topic 
I 
'This is an item on which the students are almost equally divided 
between interest and indifference. Would mathematics in relation 
to athletics be a fit subject for bull-sessions? The grand totals 
of 66, 24, 107, 58 and 35 for the five categories clearly. indicate 
a yes to this qQestion. This statement holds true from grade to 
grade and between boys and girls. · 
35 
5 
295 
38 
I TABJJ]J NO. 13 ITEM: NO. lOa ENDORSEMENTS ACCORDING TO GBAJJID AliD SEX 
i+.---i'-IF·>;.o·=-..,.;-.,,.., . •· , ZT--·.. ·==-
Grade 9 Grade 10 
·' 
Grade 11 Grade 12 Total 
M F T M F T M F T M F T M F T 
Ml 2 
36 26 18 89 9 
64 15 15 32 
M2 
68 ; 41 33 11 153 m----H~~~--r-~+---+---1--~+---~---r~~---r---+~~~~----+-~~ 
6 o 2 o 8 I 1 2 2 0 5 
7 2 4 0 13 
M3 
38 I 
7 4 9 1 21 4 0 17 6 7 
13 ll 13 1 
M4 
21 
87 
11 3 10 42 11 3 15 13 
36 22 6 21 
Ll 12 9 
36 
9 1 5 6 3 0 0 
18 12 1 
38 
L2' 
28 
29 
23 
25 
10 99 
5 95 
74 5'l 48 15 194 
L3 9 
18 
3 1 0 
2' 0 
' 9 5 
5 
3 0 
2 
10 
L4 13 
41 
4 7 2 26 
6 7 2 0 15 
2 20 10 9 
0 0 8 ;LO 
0 0 0 0 0 
2 0 0 8 10 
80 80 34 
108 
248 74 154 64 144 10 44 256 590 
10. (a) Which teacher is most likely and which least likely to grade a 
student hard? . 
1. English Teacher, 2. The Art Teacher, 3· Biology Teacher 
4. Arithmetic Teacher 
We use only the net change in favour of any category: for example 
the net change in favour of Arithmetic Teacher in the 9th grade is 
L4 - M4 = 13 - 21 = -8. 
Net change for the four categories for 9th grade boys, -2~, 3?, -2, -8 
9th grade girls, -26, 35, -1, -8 
With 9th grade boys and girls, the rank order of the four categories 
are 1st Art Teacher, 2nd Biology Teacher, 3rd Mathematics Teacher, 
4th English Teacher and this order is repeated among all students in 
the lOth and 11th grades, and among the boys in the 12th grade. 
4o 
TABLE _NO. 14 ITEM NO. lOb ENDORSEMENTS ACCORDING TO GRADE AND SEX 
Grade 10 Grade 11 Grade 9 Grade 1·? Total II 
--+---,---~---7-H 
T II M F T M F T M F T M F T M F 
M1 5 
7 3 
8 
6 
2 
2 
0 
18 
15 
12 ll 8 2 33 
M2 
34 
30 
64 
13 17 
30 
16 
18 
4 
5 4 
9 
68 
69 
13711 
M3 17 9 26 
18 
3 
21 
12 
4 
16 
7 
0 
7 
54 
16 
70 
M4 8 7 
15 
5 
5 8 
6 
lO 
2 
1 
3 
19 
l9 
L1 
22 
15 
7 
13 
20 
9 6 
15 
5 
l 
6 
35 
78 37 
L2 5 5 
10 
6 
4 
lO 
8 
7 
l5 
2 
l 
3 
2l 
17 
38 
L3 6 12 
2 
9 
2 
ll 
5 
2 
15 
18 ll 13 7 
33 24 20 4 8l 
17 7 7 1 32 50 31 27 5 ll3 
No 
Op 
trotal 
' 
8 
8 
140 
l08 
2 
16 8 9 
80 
248 
74 l54 
3 2 l5 
3 6 
0 
2 
19 
80 
64 34 lO 
144 590 
10. II (b) Which is the most and tl;l.e least boring subject? 
1. Algebra, 2. Social Studies, 3· Musio, 4. Physical Education 
The girls ranked the four categories from least boresome to most boresome 
in tfis order: Music, Algebra, Physical Education and Social Studies. 
Phys cal Education as taught in the schools is not the games, it is the 
theory behind the games and this may account for the relatively low 
opin on the girls hold of this subject. 
The ~ank order of the subjects for ~11 pupils regardless of grade and sex -
Phys cal Education, Algebra, Music and Social Studies. 
Evid~ntly there is a variation of preference between the sexes for this 
item 
. -· I f 
I I I; 41 
e TA:B,IzE NO. 15 ITEM NO. lOc ENDORSEMENTS ACCORDING TO GRADE AND SEX - - ,;.;;\"<it ....... ""f'"-· . ~- I I Grade 9 ' Grade 10 Grade 11 Grade 12 Total ·' 
F T T M F T M F T M T I I M M F F 
ru I 0 9 6 1 16 4 9 4 0 17 
I 4 18 10 1 33 
M211 
42 17 18 17 94 I 14 7 7 2 30 ,, II '16 24 25 9 124 
I 
ll 8 7 46 M31 
20 
100. I 19 14 18 3 54 39 25 26 10 
-~ 
4 3 2 0 9 M4 17 5 1 0 23 21 8 3 0 32 
15 6 3 4 28 Ll 12 8 11 1 32 
27 14 14 s 60 
8 5 2 4 0 15 L2 13 3 ~ 0 20 21 8 6 0 35 
16 8 8 0 32 L3 10 6 1 1 18 
26 14 9 1 50 
It L4 27 19 19 18 21 11 78 14 3 54 
46 37 35 14 132 
No" 8 2 12 4 26 0 4 4 0 8 
Opl 8 6 16 4 34 
TotJ 4o 80 74 
80 
64 34 334 256 108 10 
,. 248 154 144 44 590 
10. (c) In which class are you most and least likely to find most 
your budd.ies? 
of 
1. Geometry class, 2. Science class, 3· English Composition, 
4. M'p.sic class 
How they rank the classes from most popular to least popular 
(1) Students regardless of grades and sex: Science class, English, 
Geometry and Music in this order in ratio of 199: 151: 74: 1 
The order of ranking holds true from grade to grade and between the 
sexes. 
e 
I 
II 
ll 
T.ULE NO. 16 ITEM NO. lOd ENDORSEMENTS ACCORDING TO GRADE AND SEX 
.,.--.. ""··-.;: ...... · T-··· ::.r~ 
Ml 
M2 
M4 
Ll 
L3 
L4 
No 
Op 
M 
6 
3 
4 
53 
28 
13 
23 
3 
7 
Grade 9 
F T 
11 
17 
15 
18 
2 
6 
25 
78 
15 
4J 
8 
21 
21 
9 
12 
2 
9 
Grade 10 
·' 
M F T 
2 
1 
3 
4 4 
8 
3 4 
7 
27 25 
52 
25 
15 
4o 
3 6 
9 
10 
ll 
21 
2 
2 
4 6 
10 
80 
Grade 11 Grade 12 Total 
M F T F T M' F T 
1 
2 
0 
0 
9 
14 
3 0 23 
15 
17 9 
6 
1 
1 
2 
26 
43 II 
10 
0 4 1 0 8 
4 l 18 
28' 19 15 123 73 
47 19 196 
l6 12 81 
16 3 49 
32 15 l30 
10 
24 
17 7 3 
1 
0 
l 4-l 
12 3 48 
10 l 
22 4 83 
2 l 8 
2 0 l3 
4 l 21 
1 
17 
11 5 .f2 0 
7 l 28 
80 
1
140 
Tota]l 108 I 248 74 154 64 10 
334 256 144 590 
i 
10. (d) Which course will help you most and which lea~~.in.a summ~r or 
part time employment? 
1. English Literature, 2. English Composition, J. Letter 
Writing, 4. General Mathematics 
"' . - . ~. . . .. 
Row they J;ank:ed the subjects fr.om most helpf~ to J,.~a~t helpful. 
General Mathematics, En,glish Composition, Letter .Writing .and 
English Literature in that.order.. We find t4at this q:J;der holds 
true from grade to graqe to grade and between the sexes. Students 
realize the practical usefulness of mathematics relative to the 
other school subjects in this item. 
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TAJ3J4) NO. 17 ITEM NO. lOe El\fDORSEMENTS ACCORDING TO GRADE L'!ID SEX 
'*"'"--i"1F-:c.=o;;.;--:'t.Tk 
Ml 
M3 
M4 
Ll 
LZ 
L3 
L4 
No 
Op 
Grade 9 
M F 
22 
0 
9 
30 
1.5 
24 
20 
17 
27 
26 
2 
16 
17 
7 
3 2 
Grade 10 . , Grade 11 
T M F T M F 
14 8 
l 2 
22 15 
2 7 
12 12 
39 14 
8 7 
4 3 
19 12 
16 16 
18 14 
34 
10 1.5 
15 25 14 
·20 8 
0 2 
28 20 
.5 17 10 12 
23 22 
.5 J 6 3 
24 8 
0 4 3 2 
5 
Grade l2 Total 
T M F T M F T I 
1 45 
0 3 
10 l 48 
2 20 
2 
19 4 
6 36 
0 11 
10 6 47 
7 
30 
3 
10 .5.5 118 
3 4.5 
29 3 6 .59 104 
.5 
0 
.59 4 
10 .5 
.5 1 27 46 
22 6 73 
3 1 31 14 
9 
2 0 8 8 
5 2 16 
108 64 TotJ 14o 
80 
74 
80 10 334 2.56 
I 248 1.54 144 44 590 
10. (e) Which courses ~ill furnish you with most and least conversational 
·material? 
1. Woodworking, 2. Infant care and Baby Sitting, 3. Plane 
Geometry, Simple Interest, Percentages, 4. Foreign 
Language (French, German, etc.) 
All girls irrespective of grade rank the subjects in this order 
from most helpful to least helpful. Foreign Language, Infant Care, 
General Mathematics, and Woodworking. 
The boys change their ranking as they progress thru the grades. 
9th grade boys: General Mathematics, Foreign Language, Woodworking, 
Infant Care in that order. 
lOth grade boys: Foreign Language, Woodworking, General Mathematics, 
Infant Care. 
11th and. 12th grade boys: Foreign Language, Infant Care, General 
Mathematics, Woodworking. Any conclusion from this item would. tend 
to play d.ovm. the boys in the 9th and. lOth grades. We take the rank-
ing of' the girls for our General Statement on this item. 
TAE:p:ID NO. 18 ITEM NO. lOf ENDORSEMENTS ACCORDING TO GRADE -~D SEX 
l'i:---i-1"-=-"'=~-,..., .. , , "T---- ., ;===-~ 
Grade 9 Grade 10 Grade 11 Grade 12 To~al 
M F T M F T M F T M· F T F T 
73 
M1 
23 
23 
17 
23 
23 
±6 
10 
2 64 
46 39 12 137 
4 
2 M2 
13 
5 
18 6 
5 4 26 2 1 10 
7 5 
5 M3 
13 
14 
7 
8 5 
l 26 
28 
27 15 10 2 54 
M4 19 
11 7 
4 7 7 
0 
l 
33 23 
30 ·11 14 56 
16 9 2 4 2 24· L1 l 5 0 15 
25 3 9 2 39 
L2 
35 
30 
65 
25 
15 13 
4o 33 
20 8 88 
2 6o 
10 148 
L3 9 2 
2 
7 
8 
3 
3 
2 
22 
14 
11 9 11 5 36 
88 6 2 
L4 11 14 8 9 l 
24 
35 
10. 
19 20 
4 10 0 
3 7 
0 
10 
108 74 
154 
l4o 
248 
so 80 
17 
4 
4 
4 
64 144 
34 
-
0 
10 
3 
18 
7 
4 
334 256 
44 
(f) Certain types of people are more boring than others. Which 
type of person ~s most boring and which the least boring? 
l. People who talk all the time about their grades in Art 
2. People who talk all the time about sports 
3. People v1ho talk all the time a.bop.t Mathem.a.tics 
4. People who talk all the time about ~heir job 
i9 
25 
590 
How they ranked the bores from the most articulate bore to the least: 
All students except 9th grade boys are of the opinion.that the bores 
should be ranked in this order from the most hatefUl to the least; 
Art bores, Mathematics bores, Job bores and Sport bores. 
The 9th graae boys ranked them in this oraer: 
Job bores, Art bores, Mathematics bores, Sport bores. 
44 
~NO. 19 ITEM NO. lOg ENDORS~NTS ACCORDING TO GRADE AND SEX 
~-~-f-1'-=...,_--- . L . •"'f"".. . !==='"--" 
Grade 9 Grade 10 
·' 
Grade 12 Total 
M F T M F T M F T M F T M F T 
36 20 17 l2 85 
Ml 
60 35 
15 3 
32 15 
57 
142 
24 15 
4 5 
0 
0 
0 
9 
M2 
18 
7 
25 13 
10 
l'l 
37 
16 
"' 5 1 M3 11 16 
4 
8 
12 
3 
1 
1 
2 
10 
23 
Sl 
.M4 11 9 20 
4 
8 
12 
9 
6 
l'i 
4 
0 
28 
23 
6 3 7 w.---Ll-+t----l-1_3-t-2_4-t---t--+----'1...,6'-+--+---t--=8-+-~+--l-+-=-t 4_-+-_2_5---1--' •. 52 
1 L2 
11 
9 2 
6 
11 
17 
4 
7 
11 
7 4 
11 
1 
1 
?. 
18 
23 41 
L3 14 8 
15 29 8 16 
5 
9 
14 
2 
2 
18 20 11 85 
14 50 11 29 
14 1 
12 
40 
125 
No 3 6 6 
6 
0 15 
15 Op. 
10. 
4 
7 
4 10 12 
1 
1 30 
80 
74 
80 
64 
34 
10 
334 
256 
154 144 34 590 
(g) When forced to decide the priority between 4 assignments which 
is the most and the least likely you will do? 
L Solution of equations in Algebra 
2. looking up certain data for a chemistry laboratory 
3. Ereparation for a school concert or play 
4~ Looking up the life history of some musician 
Do students think it more important to tackle assignments in 
mathematics than in the other subjects? Here is their ranking in 
order of decreasing importance; all boys regardless of grade and 
girls grade 11 
(1) Algebra, (2) Chemistry, (3) Concert or play, (4) Music. 
Girls 9th grade: (1) Algebra, (2) Concert or play, (3) Chemistry, 
(4) Music. 
Girls grades 10: (1) Algebra, (2) Concert or play, (3) Music, 
(4) Chemistry. 
I 
~AELE NO. 20 ITEM lOh ENI:ORSEMENTS ACCORDING TO GRADE .AND SEX 
"'f"'- . - -
Grade 9 Grade 10 Grade 11 Grade 12 Total 
M F T M F T M F T M F T M F 
3 . Ml 
33 
12 
19 
16 
16 
9 
8 76 
4o 
45 35 25 11 116 
55 25 
14 M2 
22 
33 
11 19 
19 
38 
4 
1 
56 
67 
123 
2 M3 5 
4 
2 
0 
2 
1 
0 
10 
6 
7 6 2 .:.1 m----H----r---r-~+---+---4---4----r---+---+---+--~ 16 I 
M4 
Ll 
L2 
L3 
L4 
No 
Op. 
Tot a 
7 
2 
4 
3 
1 
29 
20 
16 
6 
10 
140 
108 
9 
7 
4 
69 
26 
248 
4 3 
1 
3 3 
0 
~ 
3 0 
1 
4 
18 23 
23 
41 
14 12 
9 
23 
4 4 
8 
12 
80 80 
74 
154 
1 3 1 17 5 
4 4 22 
0 10 
2 0 5 
5 0 15 
7 
0 
1 
0 2 
0 1 9 
21 
12 
5 93 78 
l_'Z_ 171 
8 3 0 49 33 
20 82 
2 16 
2 0 20 
6 2 
64 144 io 44 
334 256 
590 
10. (h) Which advice would you be most inclined to take and which would 
you be least inclined? 
1. Advice about studying mathematics in college 
2. Advice of your classroom teacher to consult a school 
counsellor for your future career in Mathematics 
3. Advice about dropping a course in Algebra even though you 
are making good grades in it 
4. Advice about joining a Mathematics club 
What kind of service provided by the mathematics department do 
students think the least beneficial? This is their ranking accord~ 
ing to order of increasing imrortance: all boys and girls except 
those in the 11th grade ; (1) dropping a course, (2) Math club, 
(3) Careers in Math, (4) Further studies. The 11th grade students 
appear to be more career consious and have given it a place value 
higher than further studies. 
46 
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TA:BLE NO. 21 ITEM NO. llA ENDORSU1ENTS. ACCORDING TO GRADE AND SEX 
,.;;....-...;..,.:~-~---~~--.. ;., . ... . '+- ... . . . .>= - -
Ml 
M2 
M3 
M4 
Ll 
'I 
L2 
L3 
L4 
No 
Op 
Grade 9 Grade 10 
,I 
M F T M F T 
8 0 
8 
16 3 
42 24 
23 
65 
19 
8 10 
13 
21 
10 
20 
12 4 
5 
17 
3 
7 
48 28 
19 67 15 43 
3 2 
7 
4 4 6 
7 4 
11 6 
18 10 
11 4 
16 
2? 
10 
14 
1 4 
9 10 4 8 
Grade 11 Grade 12 Total 
M F T M F T M F T ! 
3 0 11 
4 0 15 
7 0 26 
25 
18 
43 
8 
3 
11 
99 
63 1 162 
6 4 28 
9 2 34 15 8 62 
6 1 23 
1 
7 
0 
1 
9 
'32 i 
23 10 1.09 
18 
41 3 11 
55 
164 
·o 1 6 
3 3 
0 
1 
11 
l_'Z 
10 0 21 
4 14 0 0 
21 
42 
7 2 24 
7 14 2 4 35 59 
0 8 13 
0 
0 
0 
8 
13 
26 
80 334 
256 ~ota l4o 108 248 
80 
64 144 
34 
10 44 590 
11. (a) I~ you are in a position to invite one of the following to your 
socials who would most likely, and who would. least likely get 
the invitation? 
1. Mr. A, the :Bookkeeper 
2. Mr. :B, the Airplane Designer 
3· Mr. 0, the Mathematician 
4. Mr. D, the Electrician 
In a committee composed of girls only the mathematician will be 
considered worthyof the invitation only i~ the airplane designer 
declined the invitation ~ and in another composed of boys only the 
mathematician will be considered worthy of the. invitation if the 
airplane man and then the electrician declined the invitation, and 
in total school popUlation the mathematician will be considered a 
second to the airplane man. The girls:a.re more in ~eement as to 
the desirability of giving the mathematician a chance to ~ssociate 
with them. 
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TABLE NO. 22 ITEM NO. ~lb E_liDQRSEMENTS ACCORDING TO GRADE AND SEX 
'*""--+-to=~ 
Grade 9 Grade 10 Grade 11 Grade 12 Total 
M F T M F T M F T M F T M F T 
6 2 2 l 11 
Ml 22 6 6 0 
28 8 8 1 
M2 29 17 8 
37 
7 
15 
9 
24 
5 
0 
66 
24 
13 
8 
M3 16 19 
35 
10 
21 
31 
13 
26 
4 
12 57 106 
M4 16 2 
9 6 0 31 
18 ° 9 
2 
8 ° 0 
4 
3 5 lf.---H--+---+-;::::_;_+--+---t-~-1- ··-· -+---+--+--t--1---1---t----t-----<-..<.......f.~ 
Ll 
. L2 
L3 
L4 
No 
Op. 
·-o 
47 
6 
9 
6 
5 
14o 
8 
55 
17 
23 
8 
17 
17 23 
7 12 
108 248 
28 
11 
39 
3 4 
6 
9 
5 6 
3 8 
2 7 
14 16 
4 11 
6 10 
80 80 
74 154 
8 99 
28 1 9 32 131 
12 
3 16 
5 9 
0 
3 
28 
44 
2 22 
2 
8 
0 
2 13 35 
1 16 
11 18 
4 
5 
46 62 
6 26 
4 15 
1 
7 
18 
44 
34 
64 144 10 44 590 
11. (b) If none of the four men listed below is a relative or friend of 
yours, a.nd you want to· talk about your :prospect of following 
his career, who would most :probably and least :probably listen 
to you? 
1. Mr. A~ the. :Bookkeeper 
2. Mr. B, the Airplane· ,Designer 
J. Mr. C, the Mathemat+cian 
4. Mr. D, the Electrician 
We display here the net vote in favour of each categori (most - Least) 
A EO D . BCD 
9th Grade :Boys ~41, 23, 7, -lP 11th Grade :Boys -14 11 7 -1 
9th Grade Girls 14 -9 11 -1.5. 11th_ Grade Girls -6 4 11 -9 
lOth Grade :Boys -26 14 5 7 12th· .Gr~.de :Boys -9 2 · 6 -1 
lOth Grade Girls -5 1 18 -14 Total all Grades -86 46 71 -26 
When the total school :population is considered we find that students 
~onsider the mathematician the most sympathetic of the four :pro-
T e.s.siona J men. 
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TABLE NO. 23 ITEM NO~ llc ENDORSEt.mNTS ACCORDING TO GRA.DE AND SEX 
Grade 9 Grade 10 
.r Grade 11 Grade 12 Total 
M F T M F T M F T M F T M F T 
Ml 6 1 
5 1 
0 
17 
7 
9 2 
0 
1.5 3 1 24 
M2 
17 8 
13 
0 
1 
7 
12 
6 
23 
1 33 
16 4911 
M3 
10 8 
16 
1 
44 
9 
3 
12 3 13 
8 
2 29 
1.5 
M4 16 1.5 31 
9 
4. 
13 
76 42 9 
24 
33 
77 153 
Ll 20 
53 
28 21 
18 39 
10 
5 15 
33 
20 
92 
63 
155 
18 3 4 3 28 
11 12 
0 
3 29 8 11 
8 27 
55 
L3 10 8 
0 
0 
0 
23 13 
23 5 10 3 
18 
41 
7 0 
0 
0 
4 
3 
7 
2 
2 4 
1 
8 
13 
6 
19 
4 ... 6 8 23 
12 
0 
8 21 9 
6 27 
50 
~··· 
140 80 80 
108 248 74 154 64 144 10 44 2.56 590 
11. (c) Who would most likely and least likely run a traffic light? 
1. Mr. A, the J3ookkeeper 
2. Mr. l3, the Airplane Designer 
Jj. M~. 0, the Mathematician 
_ 4. Mr. D, the Electrician 
Is the mathematician more able to discharge his civic functions or 
obey the small and important though sometimes inconvenient laws 
than the other professional men? The students are more widely 
divided on this item as we progress through the grades and between 
the sexes. In the eleventh grade it is significant that no girl 
thought that a bookkeeper would do such a mean thing as run a 
traffic light, whereas 8 of them thougb.,t the mathematician would. 
This is the order of ranking given by the students regardless o:f 
grade placement and sex :from least likely to most likely: 
· (1) :Bookkeeper, (2) Airplane Designer, (3) Mathematician, (4) Electrician 
Ml 
M2 
MJ 
M4 
Ll 
L2 
LJ 
TA]LE NO. 24 ITEM NO. 11d ENDORSEMENTS ACCOBDING TO GBADE .AND SEX 
,;,... 
Grade 9 Grade 10 ,I 
M F T M :F T 
4 0 
0 0 
4 0 
31 
25 
21 
9 
56 10 
18 10 14 17 
32 27 
17 
9 
8 
5 
26 13 
55 JO 
85 
36 
17 
53 
5 
2 
0 
2 
7 2 
7 
9 
J 4 
16 7 
3 0 
7 
10 
9 
9 
0 2 
12 
12 
11 
13 
14o 80 
108 248 
Grade 11 
M F T 
J 0 
J 
19 11 
10 
11 
15 
26 
5 4 
9 
23 
21 
44 
1 
2 
33 
6 
J 
9 
8 
5 
lJ 
4 
J 
7 
80 
64 144 
Grade 12 Total 
M 
0 
7 
4 
1 
9 
1 
0 
2 
10 
F T M F 
0 7 0 
0 
0 78 45 
7 
2 43 48 
6 
2 31 20 
1 
4 123 72 
13 
. -o 
1 
0 
0 
0 
2 
2 
12 
10 
44 
7 6 
16 16 
lJ 2 1 
16 
28 
334 256 
I 
T i 
7 
12'3 I 
91 
sr I 
195 
13 
32 
341 
44 
590 
(a) If you were to choose one of the following for you father whom 
would you~ost likely choose and whom would you least likely 
choose? 
1. Mr. A, the :Bookkeeper 
2. Mr. :B_, the Airplane Designer 
J. Mr. C, the Mathematician 
4~ Mr. D1 the Electrician 
Bookkeeping is now-a-days regarded as famine work and the girls 
were quick to point this out by refusal to give a single vote to a 
bookkeeper as a father. Although this is an int~resting aside, it 
nevertheless points out how effective this form of a.tti tude measure-
ment can be. This is the rank order the whole student population 
placed these ~rofessional men with regard to desirability as a 
father from most likely to least likely in that order. 
(1) Airplane Designer, (2) Mathematician, (3) Electrician, 
(4) Bookkeeper. Votes outstanding: 110, 59, 17, -195 
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e T :BLE NO. 2S ITEM NO. -12 ENDORSJilMENT -- OCORDING Tn I+"RA.:Dlil Alrn ~lilY. 
ttTo.· Grade 9 Grade Item 10 Grade 11 Grade 12 
and Sex 
Yes No Yes No Yes No Yes No 
~ 20 29 15 20 6 Jl 5 12 
a 
] 13 4-o 9 20 7 25 
~ 30 40 9 25 8 30 0 17 
b 
F 13 39 5 30 3 29 
~ 19 50 2 34- 8 30 2 15 
c 
F 10 44- 7 27 4 28 
~ 20 50 2 
d 33 
6 30 2 15 
:F 8 44 3 31 2 30 
~ 4-6 24 18 16 18 19 3 14-
e 
e :r J2 22 18 15 12 20 
~ 17 53 7 ~8 4- J2 2 14 f ! 
F 4 46 6 26 0 J2 
~ 35 35 12 23 14- ~2 7 lO 
g 
F 20 J4 9 28 9 23 
~ 14 56 8 ~0 5 [31 2 b.5 
h 
F 11 41 7 26. 5 27 
12. Mary and Alice are both in the 11th grade: Mary always makes A 1 s in 
Algebra, .Arithmetic and Geometry but sometimes makes :B 1 s or 0 1 s in 
Music, American History or Home Economics. .Alice on the other hand 
makes A's in each of Home Economics, Mu~ic and American History, 
but sometimes makes E1 s or 0 1s in .Algebra, Geometry and .Arithmetic. 
If the statement is true mark an X in the column headed Yes and if 
fa.J:se mark an X in the column headed ~o ' 
'"' 
e 
Boston Universit~ 
School of Education 
Library 
l2 (a.) 
(c) 
(c) 
(d) 
Mary is smarter than Alice ceca use she makes A's 
in the more difficult suojects ••• ~ • • • • 
In my opinion Mary will oe ma~adjusted whereas 
Alice will not • • • • • • • • • • • • • 
Alice will probaoly get a scholarship to college 
whereas Mary will not • • • • • • • . • • • • . • 
If ooth of them get scholarships~ the amount Alice, 
the Musician will get will be greater than the 
amount Mary will get • • • • • • • • • • • • • • • 
(e) If ooth of them get scholarships, the amount Mary 
will get will be greater than the amount Alice 
will get • ... . . . . . . . . . . . . . . .. . . . . 
(f) If a fellow dates M~ry, he.will be stuck with a 
11 square 11 for the whole evening • • ~ • • • • 
(g) It is very likely that Alice may know how to 
dance better than Mary • • • • • • • • • • • 
(h) If I saw both Alice and Mary at the same time 
for the first, ! 111 probably be able to know 
I 
who is Alice and who is Mary by the way they 
dress • • • • • • • • • • • • . • • • . .... • • 
Y.ES NO 
Thr relatively small number of students who marked yes to each sub-head 
of item 12 shows that students do not entertain stereotypes of the good 
stjdent of mathematics. : 
Oulminative Findin~s Relative to Attitude.--We present here a synopsis 
of the group opinion of students! 
(1) Students realize the importance of mathematics in the school 
curriculum, and generally feel adequate to cope with certain 
aspects of general mathematics. 
(2) Students realize the importance of mathematics as a tool for 
academic and occupational advancement. We cite table 6, item 
No. 3; table 16, item No. 10d; and table 19, item No. lOg; 
tabl~ 12, item 12f in support of this contention. 
(3) There is a difference between the opinion of ooys and that of 
girls as to the relative importance of mathematics in the 
school curriculum as a tool for social relations. We cite 
table 12, item No. 9; taole 17, item No. lOe; tao1e 18, 
52 
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• item lOf; and table 18, item No. llb in support of this con-
tention. :Boys tend to be more favourably disposed to mathe-
matics than girls, except perhaps when we come to table 21, 
item No. lla. Among all students, mathematics does not rate 
socially as high as occupationally. The opinion of girls 
approximates that of boys the more we advance into the grades. 
(4) Finally1 even though mathematics is considered useful, it is 
not a prestige conferring subject. We find that it is shifted 
from favourable positions to unfavourable positions by students 
in whatever class we may consider them, either grade by grade 
or sex by sex. We cite tables 21-24 in support of the first 
contention and the whole of tables 13-25 inclusive in support 
of the 2nd statement. 
Tr nds in Enrollments: General trends in enrollments is as follows for 
I 
each grade placement. Grade 9 students invariably take 1 course in 
I 
maihematics, grade 10, 2 courses, grade 11, 3 courses and grade 12, 
4 courses. We report a slight change from this rule among the 12th grade 
bo s. We present herewith a complete analysis as to trends in enroll-
me ts as found in our sample. 
2t Grade :Bo;.z::s Who are Enrolled in 
I 
.Algebra I 50: Which is 71.11% of all boys in this class 
Ge eral Math. 20! Which is 28.6</o of all boys in this class 
9t Grade Girls Who are Enrolled in 
Altbra I . 40: Which is 74% of a.ll girls in this class 
14-t Which is 2'(>% of a.ll girls in this class Ge:m.era.l Math • 
• 
II 
I) 
10 h Grade :Boys: 
In Sequence of Algebra I, Geometry:.. 24 (6o.o%) 
In Sequence of General Math, Algebra I: 5 (12.5~) 
One Course only, Algebra I (Re:peated): 5 (12.5%) 
One Course only, General Math (Re:peated): 6 (15.o%) 
lO~h Grade Girls: 
In Sequence of Algebra I, Geometry: 
In Sequence of General Math, Algebra I: 
i 
One Course only, Algebra (Re:peated): 
II One Course only, General Math (Repeated): 
25 
5 
3 
4 
( 67 ·5~) 
(1J.5%) 
( 8.1%) 
(10.8%) 
11 h Grade lSoys: 
In Sequence of Algebra I, Geometry, Algebra II: 35 (87.5%) 
In Sequence of Algebra I; Geometry (Repeated): 3 ( 7·5%) 
In Sequence of General Math, Algebra I, Geometry: 2 ( 5.o%) 
ll~h Grade Girls: 
In Sequence of Algebra I, Geometry, Algebra II: 28 (8?.5%) 
In Sequence of Algebra I) Geometry (Repeated)! 2 ( 6.5%) 
. In Sequence of General Math, Algebra I, Geometry! 1 ( 3.1%) 
In Sequence of General Math, Algebra I, Business Math: 1 ( 3.1%) 
12 h Grade :Boys: 
In Sequence of Algebra I, Geometry, Algebra II, Trigonometry & 
Solid Geome.try Analytic Geometry: 4 (23.5%) 
In Sequence of Algebra I, Geome·try, Algebra II, Trigonometry & 
I 
Solid Geometry 
In Sequence of Algebra I, Geometry, Algebra II, Consummer Math 
I 
\ 
5 
AJl five of the 12th grade girls except one have been exposed to courses 
ir I this sequence: Algebra I, Geometry, Algebra II, and Oonsummer Mathe~ 
m>tics. The one exception sUbstituited Trigonometry and Solid Geometry 
fc~ Oonsummer Mathematics in the sequence~ 
I 
Does attitude have any influence on enrollment in mathematics? We 
look again at findings relative to attitude and trends in enrollment. 
Finding No. 3 gives the indication as to whether or not we can expect a 
va~iation in enrollment as a consequence of attitude. The effect of 
at~itide would then be noticeable if we contrast the trends in enroll-
1 
me t between the sexes. We find that both boys and girls are enrolled I 
in identical courses and in about the same percentages of our sample in 
grtdes 9 and 10. The first deviation £rom this rule is noticeable in gr~~~de 11 where only one girl wes :round in a busineSs mathematics class. 
Th sample for the 12th grade girls is too few to be of much help. 
I Ne~ertheless, if we may be allowed to project, there is a difference in 
th~ type of mathematics courses taken by both sexes in the 12th grade. 
Do these differences exist because of attitude? We are not sure. 
Th~ greatest difference in attitude exists between the boys and girls 
in ghe 9th and lOth grades, and yet there is no corresponding difference 
in enrollment. Students in the upper grades tend to be more in agree-
met in their opinions about mathematics, and it is·here that we notice 
a Lfference in the type of courses taken by both boys and girls. Be-
ca~e of these facts we are forced to conclude that attitudes as pre-
se ted in this study is not a factor in enrollment in Mathematics. 
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Suggestions for Further Study.-- We suggest that more work needs to be 
do~e on improved techniques for individual opinion studies. A formula 
s ... ~uld be devised for calculating or estimating a 11no opinionll response )LJII . · · -
foilj:- each item of an opinion instrument. We suggest individual scores 
bell represented by intervals, say a score of 62 would then mean a score 
in the interval 58 - 64 or something of that sort. Then an index of 
11 n) opinionll responses and another to errors in measurement would then 
en ble a researcher to study individual opinion. 
Pertinent to opinion about mathematics and its effect on enrollment 
we suggest that a study covering at least five years, starting with a 
sefl of 9th grade students, and ending with those students in their first 
yeJr in college would be fruitful. The instrument to the present study 
mat be used after deletion of items 4, 5, and 7• With the improved 
te1hniques in general attitude studies suggested above, any errors in 
~ . 
o~ findings will be quickly spotted and corrected. 
AP ENDIX I: AN APPRAISAL OF THE :BIBLIOGRAPHY IN GENERAL ATTITUDE STUDIES 
As already been noted(l), the bibliography in general attitude 
I 
st1 dies is a bulky one, some help:tul, others not so helpful. Any re-
se1rchers in attitudes will find that special content material, various 
teahniques and vocabulary have been developed within the thirty years 
or 1so of attitude studies. We hope this appendix will facilitate the 
wo k of future researchers in this area. 
For the theory and practice in attitude studies Remmers' Introduc-
ti1n to Opinion and .Attitude Studies, and Thurstone and Ohave 1 s The 
Me~surement of Attitudes will be very helpfUl. Remmers has written 
ext
1
ensively on attitude studies in his capacity as the director o:f ~due University studies in higner education, studies in attitudes 
Selies I, II and ~II, beginning as far back as 1934. His Introduction 
to Opinions and .Attitnde,Measurements in 1953 culminates the experience 
I 
ga ned in those studies. It contains helpful hints to selection of 
i tlms, const~ction of scales by various device::•, validation and other 
,,, 
information pertinent to attitude studies. Thurstone also has done a 
grlat deal in the :tield of attitude measurement e.nd his book(2) co-
.aulhored by Ohave represents one of the earliest attempts at opinion 
1: 
an~ attitude studies. 
Since attitude and opinion are closely bound up with interest and 
mo ivation we include as a representative sample the writings of 
(1 See Page 7 
(2 Thurstone and Ohave, The Measurement of Attitude (1929) 
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Eur on(l), Harris(F) and Joe Park(J). The £irst two are alike in that 
II the~ represent the o£ficial view on how children learn interests, gen-
erare motives and attitudes, and the last is the story o£ how children 
:h.·e··1n··~:·:·_~-a;·~.t~-·-.eyvilewear1ns interest. The two views are identical because the ~ £ .~ that children learn by association, while children 
I 
:~r~F::t:~:::::::::::::::::::::::::::~:::::::::::::::::e::::::::::d 
Norjlon and Lindquist(4) use£ul. It is the tradition that every test 
sho~d indicate some kind of norms and call attention to what are the 
cri1lrria for sampling. :Buros<>l has a wealth of information about 
stu!es which may use any fo·rm o£ test instru.;nen ts. There are reviews 
of Jlveral instruments in the market especially in that section o£ his 
booJI headed 11Wishes and Fears Inventory" which have a direct bearing on 
att1rude studies. A description of norms for an attitude study may also 
be ,ound in Cook and Hoyt(6), 
(l)tlliam Burton, The Nature and Direction of Learning 585 pages 
(2) le E. Harris, 11 How Children Learn Interest, Motives and Attitud.es 11 
49t Yearbook NSSA. Part I 129-155 
(3) '-oe Park, ffHow They Thought They Were Motivated'1 Journal of Educa-
tioJ.l Research 39 (Nov. 1945) 193-200 . 
(4) t.w. Norton and E.F. Lindquist, uApplication of Exp. Design and An.al~sis11 Review of Educational Research 21 (Dec. 1951) 350-357 
(5)fros, Mental Measurement Yearbook (195J) 101 
(6) alter Cook and all, ltProcedure for Determining Number and Norm 
Gro s for the Minnesota Teacher Aptitude Inventory11 , Educational and 
Psychological Measurement Vol. 12 No. 4 (1952) 
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There are four forms of test instrument in current use in opinion 
and.attitude studies, named according to their construction and basic 
I 
ass~ptions. The test form which utilizes the services of a jury to 
detMrmine the rank order of item loading is called the method of equal ·~ 
app~aring intervals. It was first advanced by Thurstone and Chave al-
re+ mentioned. in this appendix in 1929 and. has since been found. to be 
ratter tedious to construct and subject to invoking from examinees the 
soc ·ally desirable response. Remmers argues that if the jury can deter-[ 
mine readily which item is favourable to the attitude object at hand, 
the .examinees can do the same, and if they please, :can very easily give 
a d~ started picture to the study(l). Apart from these handicaps, the 
met,od of equal appearing interval (or the rational scale) as it is some-
timfes called can furnish a very high index of va,lidity in an attitude 
stu • The second form was first advanced by Likert most of which has I . 
bee ' reproduced by Re~ers(2) and is called the method of Summated Rat-
ing This method h8,s been greatly criticized by Edwards and Kilpatrick 
and Remmers because of the assumption that attitudes are normally dis-
tri1uted. This method calls for a five category of response, very 
strcngly agree, strongly agree, agree, strong disagree, very strongly 
disE~ree for each item. Weights are then assigned according to the test 
autl:or 1 s desire to represent a. high score with a. favourable attitude 
and a low score with an unfavourable attitude or vice versa. The score 
(1) H.H. Remmers, Introduction to Opinion and Attitude Measurement P. 93 
(2) Ibid. P. 94 
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po nts are simply added up for each individual. In our opinion this 
met~od is not helpful in two respects apart from the criticisms already 
noi ea. In the first place it gives no allowance for individuals who may 
I 
wielh to withhold their opinion on any specific item and secondlys will a 
sco~e of five on a specific item say No. A equal to a score of five on 
ano~her item, say No. B? Are the items equally loaded, so that a score of 
one on one item equals a score of one on any other item? Questions like 
this caused us to resort to a qualititative description the results of this 
stu~, thereby admitting that scores on an attitude test does not (and we 
are almost tempted to say cannot) adequately characterize a group of in-
div duals on the object at hando 
1 
The third form of test is based on the concept of unidimensionality, 
repModucibility and one-to-one correspondence of response categories fo~ 
eac~ individual comprising the test group. The concept ma:y be interpreted 
thu : given a set of items with response categories l thru 5, a person 
who 'scores highest in the test should tend to mark each item in the cate-
gor with the highest score point, i~e. he should mark categories with 
sco e points of 5 or 4 and very rarely in a category of 2 or 1 score 
poi ts. Likewise a person who has the lowest total score should be ex-
pee ed to respond to items in categories of low score points say 1 or 2 
and rarely 4 or 5. If the order of response is reversed for the two in-
div. duals in some items, then we put such reverses as errors in reproduci-
Oillty. With a whole arra,y of individuals in a test group ranked from 
the highest scorer to tlie lowest, we may at a glance find on any item 
whe e the most frequent responses are for the high scorers and likewise 
for the low scorers. There will be an individual or a group of individuals 
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I" 
whok we can take as the lfbridge11 between a frequency of high scorers and 
II 
a f~equency of low scorers for any item. This bridge then is the cutting 
poir· We count the number of persons who made an 11 errorll in reprod.uci-
bil ty just above the bridge and. those '"ho made the same error below the 
. II bri~ge. For example, for a five category response item we will find a 
ij . 
cut~ing point between category A and B; between category Band 0, etc. I . , 
We ~ould count all persons with the higb.es t .• scores who marked category I , 
B, D
1
, D, E and. also persons with low scores who market category A. Ey a 
I . 
hig~ score relative to the cutting point between A and B we mean all per~ons who are above the point in rank order of total seores. We eal-
culAte the :percentage of high over low. This is a re:prod.ucibili ty error 
pe~ent, and a low error of sey 25% indicat~e that the weights previously ass~gned can be taken to characterize the items and the categories(l). 
[ ! 
The 
1 
.. hole technique and the theory behind it, is very sound indeed if 
onl~ we can force every person who takes the test to make some response 
to ~r express an opinion on every item. We are not sure, nor is it de-
!1 
sinble that force should be applied at getting opinion from :people, be-
cau ,e then it will fail to be the people's opinion. At the present time 
I 
we ~ve no means at our disposal to in terpr~te what n no opinionn means 
' 
in erms of favourableness or unfavourableness or even in terms of neu-
tra ,ity and. indifference. Here lies the crrix of all attitude measurement. 
The fourth form of test instrument is a modification of the third 
form - reproducibility underlies it, but the persons taking the test are 
ask d to rank the response categories from most like to least like the 
(l)IParaphrazed from H.H. Remmers, Introduction to Opinion and Attitude 
Mea~urement P. 96-113 · 
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/I 
/ I! 
II 
op1nion he chooses to express. We uncovered only one instrument that 
USES this test form(l) in the whole study. Scaling is not so easy, but 
a esort to qualitative description is very useful if the technique is 
usE d. It gives a basis for q:uick comparison of attitudes towards two 
or more objects all at once. We found that this test form which we used 
fo1 items 10 thru 11 if properly handled affords the highest index at 
va]idity for an attitude measurement. The method of summated rating is 
ut lized by Sawin and Eyrd(Z) and Thurstone represents the test instru-
me t utilizing the rational scale. 
A summary of most attitude studies and the uses to which they may 
be put can be found in Remmers and Laurits(3) and Deasy(4). These com-
pr~ fe a good collection of past studies in attitudes available for our 
pUl[POse. Other authors mentioned in the bibliography do not deal with 
gereral attitude studies, but are found per~inent to the present study, 
either in the construction of scales, past literature, information on 
eniollments, validation ald all other aspects of the study already dealt 
wi h in their appropiate sections. 
(1~ Leonard v. Gordon, Gordon Personal Profile, Yonkers-on-Hudson 
Ne] York: The World_ Eook Company 1953 
(2) Oliver Byrd, ~rd Attitude Scale: Stanford University Press 194o 
(3J J.D. Laurits, ''Note~ on Personal Attitude Stud.ies 11 , Journal of 
EdJcational Administration and Supervision Vol. 37 (May 1951) 
(4~ John Porter Deasy, Jr., A Summary of Research in Interest and 
PrJferences of School Children, Unpublished Thesis, Boston University 
Sc~ 1 ool of Education Library 
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.APPENDIX II! THE INSTRUMENT FOR THE STUDY 
IN TEE FORM ADMllTISTEBED TO THE SURVEY GROUP 
Th s test is different from most tests you have taken in school. Your 
mark in Mathematics will in no way be affected by the answers which you 
I 
rna give. We are interested only in the general attitude of High School 
St dents about Mathematics, so we can plan ahead for future generations 
of students. 
Do Not Write Your Name or any Identifying Marks on Your Paper. 
G:mbRAL INFORMATION: 
1. (a) How old are you? ••••••• · •• 
(b) In what grade (9th, lOth, 11th, or 12th) are you? 
(c) Sex M. • . . . . . . . . F. 
.. . 
2. (a) List Courses in Mathematics You Have Completed in High School 
(1) • • .. • .. .. ... • • • • • • .. 9" .......... - •••• (ii) .......................... 
(iii) ••..•.•....•••••..••.•••.•• (iv) 
(b) Which of these courses are required courses? • 
. . . . . . . . . . . . . .. . . 
(c) What grades (A, B, O, D, F) did you make on the required 
courses? • • • • • . . . 
(d) What grades did you make on the elected courses? 
(e) What courses of Mathematics are you taking at this 
semester? • 
(f) What grades do you expect to make on these courses? 
. . .. . . . .. . . . . . ~ .. . . . . . . . 
. (g) Are you in the college prepara.tory program? • 
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1. READ THE PROBLEM, DO NOT SOLVE IT BUT ANSWER THE QUESTION .BELOW IT: 
Ann, Charles and Joe wish to give their parents a.party 
on the occasion of their 18th wedding anniversary. The 
total cost of the party would run about $32.00. Ann can 
save $1.30 a week on her job, Charles $1.50 on his job 
and Joe $1.20 a week. Row long would they have to save 
1i at these rates before they can give the party? When you 
lwork at problems of this kind how often do you find it 
ldifficult to keep your attention on the problem? 
I 
' 
A. Always or about 9 times out of ten • .. • • 
About three fourths of the time • • • • • 
About half the time • • • • • • • • • • • 
About one fourth of the time • • • • • • • 
. . . . . . . . . . 
.B. . . .. . . . . . . . 
' c. . . . . . . . . . .. 
D. . . .. .. . . . . . . 
E. Never - about one time in ten • • • • 
I have never met a problem such as this 
. . . . . . . . 
F. . . . . . . . 
2. Suppose you are given an exercise containing 5 problems 
in Algebra which are of the nature of solutions.of 
equations. You turn the paper in to the teacher for 
correction hoping to get all five of them right, but 
when the paper is returned. you find you have only got 
3 right. How often do you go back to read and work over 
those you got wrong? 
A. Generally always - about 9 times out of ten . 
.B. About three fourths of the time . . . . . . . 
c. About half of the time . . . . . . . . . . . . 
D. About one fourth of the time . . . . . . . . . 
E. About 1 time in ten . . . . . . . . . . . . . 
F. I don't like reading over mathematical problems 
3· lrn a mathematics test, if you just missed a part of a 
:question by failure to identify line segments correctly 
and as a result you just about get a passing grade, 
would you tear up yout- paper? 
. . 
. . 
. . 
. . 
. . 
. 
A. Yes • • • • • • • • • . . . . . . . . . . . . . . . 
. . 
. . 
. . 
. . 
. . 
. . 
. . . . 
. . . . 
. . . . 
. . . . 
. . . . 
. . . . 
. . 
.B. Uncertain, but probably yes • • • • • • • • • • • • • • • • • 
C. Uncertain, but probably no •••••••••••••••••• 
D. 
E. No • • • .. • • • • • • • • " • • • • • • • ·• • • • • No, a passing grade is a good grade in mathematics • 
4. An enterprising young salesman offers a book bonus for 
every bicycle a person buys from his store. The book 
selection contains a plane geometry book, an algebra 
book, a comic book, a dictionary, a set of story books, 
all written by distinguished authors and each item priced 
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il 
_, alike, If you had the money to spare, would you be 
interested in buying his bicycle in order to secure the 
plane geometry? 
I 
A. Yes -. . . . . . . . . . . . . . . . . . . . . . . 
B. Uncertain, but probably yes . . . . . . . . . . . 
c. Uncertain, but probably no . . • . . . . . . . . 
D. No, I already have a good Geometry book and would 
not need another 
• . . . . . . . . . . . . . . 
E. No. Other items are just as attractive . . . 
5· Or would you rather choose the algebra for your bonus? 
A. Yes . . . • . . . . . . . . . . . . . • . . . . 
B. Uncertain, but probably yes . . . . . . . . . . 
c. Uncertain, but probably no . . . . . . . . . . 
D. No, I already have a good algebra book and would 
not need another . . . . . . . . . . . . . . 
E. No. Other items are just as attractive . . . 
6. Sometimes certain things that look difficult to do may 
prove rather easy when sufficient attention is given 
to them. How often would you attempt to 
simplify this: (-!-)~ + ~- 't 
:; 7!>- ~ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
1 A. Always or nine times out of ten • • • • • • • • • • • • 
· B. Three quarters of the time • • • • • • • • . • • • • • 
0. Hal.f of the time • • • • • • • • • • • • • • • • • • • 
D. One fourth of the time • • • • • • • • • • • • • • • • 
E.. One time in ten • • • • • • • • • • • • • • • • • • •• 
F. I have never met such a problem • • • • • • • • • • •• 
7• When I am in a church I feel differently from how I feel 
in a. history classroom or in a music classroom. When some 
people enter a geometry classroom, they feel quite out of 
place, sort of leftout of things. How often do you feel 
out of place on entering a geometry classroom? 
A. Most of the time - about 9 times out of ten . 
B. About three fourths of the t~me . . . . . . . 
c. A bout half the time . . . . . . . . . . . . . 
D. About one fourth of the time . . . . . . . . 
E. About one time in ten . . . . . . . . . . . . 
F. I have neYer had any occasion to find out . . 
8. Likewise some people expect to be bored by some teacher 
during the day - in Algebra how often do you expect to 
be bored? 
• . 
. . 
. . 
. . 
. . 
. . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . I. 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
It 
I 
! 
I 
I 
I 
A. 
B. 
c. 
D. 
E. 
F. 
I never expect to be bored • • . • • • • • • • • • • • 
About three fourths of the time • • • • • • • . • • • 
About half the time • • • • • • • • • • • • • • • • • 
About one fourth of the time • • • • • • • • • • • • 
Almost all the time • • • • • • . • • • • • • • • • • 
I never thought about it •••.•••••••••••• 
9. In some kind of informal meeting say such as a bull~session, 
on your school campus a fellow raised the question as to how 
much mathematics (algebra, geometry, arithmetic, etc.) an 
athlete should know. What would be your reaction to this 
topic? 
A. 
B. 
Definitely would like to know more about the topic 
I already know much about how much mathematics an 
athlete should know and would like to join in the 
discusei·on • • • • . . . . . . . . . . 
C. Uncertain, but might like to know more about the 
topic • • • . . . . . . . .. 9 • • • • • .• . • • • • • • 
D. I like athletics, but woUldn't care how much 
mathematics an athlete knows • • • • • • • • • • • • • 
E. Uncertain, but I wouldn 1 t be bothered with such 
a topic • • • • • • . • • • • • • • • • • • • • • • • 
f • .. • 
I • • • 
M L 
10. In the next question there are four items which refer to 
school work, school subjects or school activities and 
persons. You are to pick out the item that most repre-
sents how you feel about each question and write its 
lnumber under M if you feel most like what the question 
suggests, and under L if you feel.least like what the 
question suggests. 
Sample is answered correctly: 
Which is the most and the least unpleasant task in 
the winter? 
1. :Baby sitting, 2. Woodcutting, 3· Interview 
with School Counsellor, 4. Christmas Party 
(a) Which teacher is most likely and which least 
likely to grade a student hard? 
1. English Teacher, 2. The Art Teacher, 
3. :Biology Teacher, 4. Arithmetic Teacher 
(b) Which is the most and the least boring subject? 
l. Algebra, 2. Social Studies, 3· Music, 
4. Physical Education 
(c) In which class are you most and least likely 
2 
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(c) to find most of your buddie.s? 
1. Geometry class, 2. Science class, 
J. English Composition, ~. Music class 
(d) Which courses will help you most and which least · 
in a·summer or part time employment? 
1. English Literature, 2. English Compo-
sition, J. Letter Writing, ~. General Mathe-
matics 
(e) Which courses will furnish you with most and 
least conversational material? 
1. Woodworking, 2. Infant Care and. :Baby 
Sitting, J. Plane Geometry, Simple Interest, 
Percentages, 4. Foreign Language (French, 
German, etc.) 
(f) Certain.types of people are more boring than 
others. Which type of person is more boring 
and which the least boring? 
1. People who talk all the time about their 
·grades in Art 
2. People who talk all the time about sports 
J. People who talk all the time about MatQ.e-
matics 
~. People who talk all the time about their 
job 
1 (g) When forced to decide the priority 'between ~ 
assignments which is the most likely you will 
do and which is the most likely you will leave 
undone? 
1. Solution of equations in algebra 
2. Looking up certain data for a chemistry 
laboratory 
J. Preparation for a school concert or play 
~. Looking up the life history o£ some musi-
cian 
(h) Which advice would you 'be most inclined to take 
and which would you 'be least inclined.? 
1. · Advice about studying mathematics in college 
2. Advice of yo~r classroom teacher to consult 
a school counsellor for your future career 
in Mathematics 
J. Advice about dropping a course in Algebra 
even though you are making good grades in it 
~. Advice about joining a mathematics club 
M L 
• 
• 
• 
11 (a) If you are in a position to invite one of the follow-
ing to your socials who would most likely, a,nd who 
would least likely get the invitation? 
1. Mr. A, the Bookkeeper • • • • • • • • • • • • • 
2. Mr. Bj the Airplane Designer • • • • • • • • • 
3· Mr. C, the Mathematician ~ • • • • • • • • • • 
4. Mr. D, the Electrician • • • • • • • • • • • • 
(b) If none of the four men listed below is a relative 
or friend of yours, and you want to talk about your 
prospect of following his career, who would most 
probably and least probably listen to you? 
l. Mr. A, the Bookkeeper • • • • • • • • • • • • • 
2. Mr. B, the Airplane Designer • • • • • • • • • 
3. Mr. C, the Mathematician • • • • ••••••• 
4. Mr. D, the Electrician • • • • • • • • • • • • 
(c) Who would most 
traffic light? 
likely and least likely run a 
1. Mr. A, the Bookkeeper . . . . . . . . . . . . . 
2. Mr. B, the Airplane Designer . . . . . . . . . 
3· Mr. c, the Mathematician • . • . . . . . . . . 
4. Mr. D, the Electrician . . • • • . . . . . • • 
(d) If you were to choose one of the following for your 
father whom would you most likely choose and whom 
would you least likely choose? 
1. Mr. A, the Bookkeeper • • • • • • • • • • • • • 
2. Mr. B, the Airplane Designer ••••••••• 
3· Mr. C, the Mathematician • • • •••••••• 
4. Mr. D, the Electrician • • • • • • • • • • • • 
M L 
12. Mary and Alice are both in the lith grade: Mary always makes A's 
in Algebra, Arithmetic and Geometry but sometimes makes B1 s or C1 s 
in }-iusic, American History or Home Economics. Alice on the other 
hand makes A 1 s in each of Home Economics, Music and American. 
History, but sometimes makes B1 s or C's in Algebra, Geometry and 
Arithmetic. If the statement is true mark an X in the column 
headed Yes and if false mark an X in the column headed No. 
Continued on Next Page 
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YES 
(a) Mary is smarter than Alice because she makes Ats 
in the more difficult subjects . • • • • • • • • • • • • 
(b) In my opinion Mary will be maladjusted whereas 
Alice will not. • • • • • •. • • • • • • • • • • • • • • 
(c) Alice will probably get a scholarship.to college 
whe::reas Mary will not • • • •· • • ; • • • • ·• • • • • • 
(d) If both of them get scholarships, the amount 
Alice, the Musician will get will be greater 
than the amount Mary will get • • • • • • • • • • • • • 
(e) If both of them get scholarships, the amount Mary 
__. · will get will be greater than the amount Alice 
will get . • • • • . .. . . .. . • ... . .. . . . .. . .. . . . 
(f) If a fellow dates Mary, he will be stuck with a 
"sq_uareu for the whole evening ••••••••••••• 
(g) It is very likely that Alice may know how to 
dance better than Mary • • • • • • • • • • • • • • • • • 
(h) If I saw both Alice and Mary at the same time 
for the first, I 111 probably be able to know 
who is Alice and who is Mary by the way they 
dress ' . . . . . . . . . . . . . . . . . . . . 
'i 
·' 
I 
' 
. . . . . 
NO 
I 
. . . . 
. . . . 
. . . . 
I 
1.1 
2. 
3· 
4. 
I 
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